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FIRST PART- 

ORIGINAL ARTICLES 


Sheep and Pig Breeding 
in the Argentine Republic at the Present Day 

by 

Gaetano Martin olj 

w’iiiot of Zwtechny, Director of the ZooUchniaU Institute of the Faculty of Agriculture 
of the National (J nivertity of Buenos- Aires. 


The 1908 census showed there to be, in the Argentine Republic, 
17 2ii 754 sheep and 1 403 591 pigs. In 1914 the figures were estimated 
t Si 485 149 sheep and 3 197 337 pigs. These figures show an intease 
or both kinds of animal, but, in order to form an exact idea, it is wise 
0 await the definite results of the last census, especially in the case of 
heep, the total number of which is very uncertain. At present it is only 
lossible to state that, in the Province of Buenos Aires, the sheep con* 
hue to decrease rapidly, as is shown by Table I. It is to be hoped that 
hib decrease is only due to an exodus to the lands in the south of the 
argentine which are less expensive and, as yet, uncultivated. 

I. — SHEEP BREEDIXG 

Table I shows, for the various provinces of the Argentine Republic, 
he number of sheep given in the censuses of 1888, 1895, and 1908. The 
stimated number of sheep for 1915 is given for the Province of Buenos 

ares only. 


Table I. — Number of Sheep in the Argentine from 1888 to 1915. 


Pruvioce 

IMS 

1H3 


IH5 

noun- Aires 

51 337 750 

51650431 

54 604 97* 

18 528 641 

mta F6 

* 977 3*2 

1 W 777 

969 406 

— 

atic Rios 

4 901 133 

6 210 (85 

7 005 406 

— 

omentes. . 

61108s 

1 403 IOI 

3 138 5*3 

— 

Moba 

355503° 

2 594 A62 

1 99a no 

— 

ampa 

l 670 395 

5 395 177 

4809077 

— 

■io Negro . . . 

287940 

1 009 777 

4 7*4 844 

— 

hnbiit 

— 

47 306 

a 125 *3* 

— 

an u Unit . . . 

— 

369 304 

2 387 5*6 

— 

im.i <W p UCf0 

382 

7 163 

1 34* 351 

— 
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In 20 years the province of Buenos Aires has lost about */* of its sW. 
and those in the provinces of Santa Vi and Cdrdoba are also deereaZ' 
If it were simply a question of change of breeding centres from agriej 
tural districts to more uncultivated ones, no harm would be done, but tw 
would appear to be losses greater than those foreseen and due to: ^ 
series of unfavourable years ; 2) a high mortality among lambs ; 3) 
caused by staggers (" lombriz ”) and scab (" sama ”) ; 4) the heavy dema^ 
made by home Consumption and exportation. 

Historical data : Like the other domestic animals of the Argen- 
tine (1), the sheep are descended from the animals brought by the Spaffia^ 
from their native country at the time of the conquest. It is thus that, 
on the banks of the Plata, are found Churra and Merino sheep ; left t? 
themselves, they multiplied rapidly and produced the two local breeds 
called “ pampa ” and " criolla " (creole), which represent respectively the 
degenerated types of the two above-mentioned Spanish breeds. 

The " pampa ” sheep, found especially in the provinces of the And« 
and of the north, were of good height, not very fat, active, with long H m bs, 
white face, long, soft, glossy wool. The males had 'sometimes 3, or even 
4, long, straight horns. 

The " criolla ” sheep were only used for meat production, and, for a 
long time, were not shorn. They were smaller than the former breed, with 
short, .coarse wool of varying colour. 

For many years only the skins and fat of these sheep were used, for 
even the lowest classes did not eat the meat, since they had a sufficiency 
of cattle. 

The " graseries ” (tallow factories) used millions of sheep, and evtn 
their dried bodies were used as fuel in the brick ovens. 

When wool began to increase in value and the exportation of agricul- 
tural products became of great importance, the breeders began to sec the 
defects of the local breeds of sheep, and began to improve them by crossing 
with Merinos, first of the Elector^ and Negrete type, then of the Rambotiil 
let type. A gradual substitution of one breed for the other took place, 
giving rise to animals of better conformation producing a much finer and 
more abundant wool. During this period of M merinomania " (as it was 
called at its zenith), very high prices were paid for the best breeding 
stock and, during the years 1836 and 1837, over 4 200 were imported from 
Germany alone. 

But, no sooner did the frozen meat industry start, than the direction 
of sheep breeding was again changed. Many crossing experiments with the 
early maturing mutton breeds of the United Kingdom soon showed that, 
by crossing cross-bred Merinos with Lincolns, anima ls were obtained which 
were strong, easy to fatten, relatively early in maturing and producing a 
long, fine, abundant wool. Towards 1885, the gradual conversion of 40 


(1) On this subject see the preceding articles by the same author: Horse- brer 
Argentine Republic at the present day, In R. June 1917. p. 819. — * Cattle-breeding in the Ant* 
tine Republic at the present day, \n R August 1 91 7, p. 1073- 
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Uion Merino sheep into Lincoln sheep was started. Since then the Meri- 
1 still predominate in districts where the influence of the frozen meat 
dostry is not yet felt (Corrientes, Pampa, the south), but the greater 
. 0 f the national breeding is concerned with the Lincoln type. 
Improvement op the native breeds. — Tables II, III and IV, show 
ie importance of crossing the native breeds and the present day trend of 
leep breeding. 

TablE H. — Creole, cross-bred and pare bred sheep in the Argentine 
from 1888 to 1908. 



Creole sheep 

Croe»-bfed thtep 

Pure-bred sheep 

:cn»u» 


-- - - -1^ 1 

"Nk. ' .,-1^ 

188S 

24 322 2x4 — 36.5 % 

42 002 871 - 63.X % 

270010 «* 0.4 % 

]895 

17938 061 — 24.1 % 

56106 187 - 75.4 % 

335 3*4 « 0.5 % 

iqoS 

10 583 323 - 137 % 

55 448 749 - 82 6% 

1 179 482 ■* t-7 % 

inn? III. — Proportion of pure breds and cross breds in 

the various breeds 


of sheep 

in 1908. 


BrmU 


Pure -bred 

Cro**-bred 


\ male 

25449 

1/8 441 

Knmbouillct. 

{ female 

. . 205 796 

8.552 942 


\ male 

. . 1 910 

4 768 

NVgretc . 

( female 

11 “69 

37° 4*4 


i male . 

46 018 

316 81 7 

Lincoln 

| female 

. . 367 93* 

1/ 5** 445 


V male 

3 905 

1 r 024 

Shropshire . 

| female 

Mi 49 

275 872 

Table IV. 

— Importation of breeding sheep from 1900 to 1914. 

Urervl 

Number 

Breed 

Number 

[arakul - - • • 

.... 6 

Leicester .... 

. - » • 315 

Jncoln 

.... 27 5 X 0 

Merino 

.... 291 

lambouillct ... 

J 554 

Southdown - 

... 145 

[aiRpshire 

.... 1 036 

Shearling . . . 

.... 7 * 

}sfor<ls hire . . . . 

5*6 

Various . . 

.... I 249 

lomney Marsh . . 

... 1 783 

Tdsi . . . U MS 


The figures in Table IV show that, at the present day, two groups of 
English sheep predominate — the Romney Marsh and the Downs. 

The Romney Marsh, which are stronger and more resistant than the 
Lincolns, but always good breeders for both purposes, were bred in the ex- 
treme south of the Republic, where the climatic and food conditions are 
fery difficult. They gave excellent results and are now being bred 
p other districts, where climatic or other conditions are unfavourable to 
the Lincoln breed. 

As for the Downs, and more especially the Shropshires and Hampshires, 
fry do very well in the " alfalfares *' (lucerne fields), and in the good 
torture lands, and it seems that, the more small estates increase in 
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number, and the more intensive agriculture becomes, tf* more attentijs 
will be given to these breeds. 

An idea of the relative importance of the various improving br^, 
can be obtained from Table V, which gives details of the sheep entered 
register of the “ Sociedad Rural Argentina ” from the 1st. October, 2or 
to the ist. October, 1916. ' y 3 

Table V. — Sheep entered in the register of the** Sociedad Rural Argeniiw" 
from the 1st. October , 1915 to the 1st. October , 1916. 



Definite register 

Preparatory 


Breed 

M&kt 

Female* 

Pestle* 


— 

— 

— 

— 


Lincoln 

*237 

8933 

7 50a 

18692 

Argentine Merino 

1 007 

*377 

— 

3 384 

Shropshire 

57 

203 

222 

482 

Hampshire 

55 

219 

2x9 

49] 

Oxfordshire 

49 

86 

1 148 

1 26j 

Romney Marsh 

121 

617 

5»t 

1 32* 

Border Leicester 

9 

126 



135 

Corriedale 

1 

- 

50 

51 

Total . . 

1 KH 


tm 

U8U 


The quality of these breeding stock is usually very good, especially 
that of the Lincolns, Romney Marsh and Downs. A slight deterioration h 
seen among the Rambotiillets, but they still offer a large choice of animal* 
of superior type. 

Exportation of meat and wool. - Tables VI to XI give details 
of the exportation of live and frozen sheep and of wool at different periods 

Table VI. - Exportation of live and frozen sheep from 1876 to 1915. 

Pe ^° d Frozen ttttp (*) 


1876-1880 156571 

1881-1885 168 168 _ 

1886-1890 . ,48308 3618105 

1891-1895 778 122 7091383 

1896-1900 *335 517 115*1433 

l 90i-i90S 464287 16633x63 

, 9°^ , 9 I ° 486091 14 597644 

'9H-WS 480000 ii aiy 90Z 


(I) Up to 1903 a Urge proportion of the Bv e ah«p exported went to Bogiand Mailer 
the closing of this market most of them were sent to Belgium, Uruguay and Bolivia 
(a) Nearly all the frosen sheep are sent to the United Kingdom. 

Table VII. - Total number of sheep slaughtered for home consumption 
and exportation , from 1910 to 1914. 

5 583 777 

6 435 229 
4 78i 547 


1910 . . 

1911 . . 

1912 . . 


1913 . 

1914 • 


3 307 5 

4 5*9 35* 
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Table VIII. — Exportation of wool from 1829 to 1914. 
Quantities and average prices . 

Avenge price in gold petot {*) 


Ye*r 

Toni 

per w 

— 

— 


1839 

333.5 

— 

1850 

7681 

— 

i860 ........ 

I 7 3»7 

. — 

1870 

65 704 

— 

1880 

97 518 

— 

18*5 

128 393 

2.80 

1890 

x 18 406 

3.00 

i &>5 

201 353 

1.54 

1900 

101 rij 

2.77 

1905 

191 007 

3.37 

1910 

i 5 t »599 

3.91 

1914 

117270 

4.00 


!,) j gul<l peso «* 3f.II v^. (£rf.) 

IX — Comparative values of various types of wool, from 1904 to 1906 
(m paper pesos) (1). 


Wool 

1904 

1909 

1913 

1916 

— 

— 



— 

fine Lincoln 

. . . 9-9.3 

9-to 

12-18 

10-17 

Medium » 

■ ■ 9-9.5 

8- 8.5 

1 1-18 

10-18 

Coarse » 

9*9 7 

7- 8 

1 1 -18 

10-17 

fine Rambouillet 

. . . 8-8.5 

9*1 1 

7-ii 

7-13 


{i) i paper peso - u. 9<L 


Table X. — Price of sheep for the frozen meat industry 
on the Buenos Aires market , from 1904 to 1916 (ff» paper pesos). 


Type 

1904 

1907 

1909 

>9*3 

***5 | 

1916 

isj jud Lincoln Slurp : 

pedal 

8-9 

8.0— 8.5 

9-5-1 0.5 

15—20 

18-20 

15-17 


7-8 

7 - 5-7 8 

9 - 0 - 9 5 

— 

i6-t8 

11-13 

ns-bred RsmbouilUt Slurp : 

6-7 

6.0-7 .0 

8.0— 8.5 

U -«4 

16-17 

1 1-12 

ni-bred Lincoln Ewts : 

■pedal 

_ 

75 - 8.5 

7.0- 8.0 

15-18 

20-22 

14-15 

Eat . . . 

— | 

6.0-7.0 

7.0- 8.5 

1 2 -1 4 

i 5 -t 7 

ti -13 

% i-bnd Rambonilkl Ewes : 

spedal 



6.0 -7.0 

6.0- 6.5 

13-14 

15-17 

12-13 

Eat 

— 

50-55 

5 *o- 5*5 

Xi-12 

1 *—I 3 

^-to 
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These figures need no commentary The values attained by wool ^ 
meat are worthy of note and justify the high prices paid for good breedi, 
animals. Table XI gives the prices realised at the last exhibition of ^ 
“ Sociedad Rural Argentina " 


Table XI. — Prices of breeding sheep realised at the exhibition 
of the “ Sociedad Rural Argentina " (m pesos). 


Average price 
Malee Female* 


Maximum prices 


Argentine Merino 

Lincoln 

Romney Marsh . 
Corriedale . • • 
Shropshire . • 
Oxfordshire . . 
Hampshire . . . 


332 pesos 

50 fhtsos 

2 500 j 

547 

21 6 

4000 

2')4 

292 

670 

a 50 

— 

330 

3 rk o 

120 

500 

2*2 

UN) 

500 

3<>5 

— 

I OOO 


H. — PIG BREEDING. 

Of all domestics animals, pigs are those which, till recent years, least 
attracted the attention of the Argentine breeder. This was due to many 
causes : — i) they were looked upon as animals which do well only under 
conditions of intensive breeding ; 2 ) many gTeat failures ; 3) the mortality 
caused by certain diseases (tuberculosis, echinococcosis, distomatosh! ; 
4) the small market demand. Recently, however, new factors have appeared 
which have greatly modified prevailing opinion and permit a splendid 
future to be foreseen for the pig industry. 

Breeding conditions. — In various districts of the Argentine, espe- 
cially in the south of the provinces of Buenos Aires and Cdrdoba, energetic 
and intelligent breeders have successfully proved that certain breeds oi 
pigs (especially Berkshire and Poland China) may thrive on pasture only, 
on condition that it is abundant and completed with a little maize, and 
that certain hygienic precautions are taken. 

In the “ alfalfares ” (lucerne fields) district, brewing " a camp) 
(in the open) is very profitable. We have personally visited many breed- 
ing farms where thousands of pigs are bred every year with the best reaultt 
The pies are kept in lucerne fields a few acres in size, surrounded by 
wire fences (“potreros alambrados y alfalfados ") ; these enclosures are 
similar to those used in the Argentine for other animals, but are small#. 

With the exception of the mother sows and their young, who are kept 
in simple and primitive pens (a roof, manger and sub-divisions of wood 
and iron) (1), all the animals live entirely in the open. In order to prevent 
their spoiling the pasture by digging and burrowing they are submitted 


(r) An original type of pig-sty consists in a cage without a floor, made of laths of 
which is placed in the lucerne fields daily. The mother sow is shut up In it to browse d* * 
cerae, whereas the young pigs can easily go in and out by posing through the laths < ,4 « ’*<*!• 
This system is described in R. 1914, No. 1031. 
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^beii quite young, to an easy operation called ‘'destrompadura’ This opera- 
ion consists m removing the upper part of the end of the snout. The 
found heals, "but the place remains tender, and the animal loses the habit 

,f burrowing. 

Feeding with lucerne and a little maize suffices to keep the pig in ex- 
tent condition, and it is only a few months before it is sold that a larger 
uantity of concentrated food-stuff is given. 

For the two above mentioned breeds (Berkshire and Poland China), 
xio litters of an average of 4 to 6 pigs each, may be relied upon each year. 
Twelve, or even more, pigs may be kept on 1 hectare (2.47 acres) of lucerne. 
Berkshire is the favourite breed, but other dark breeds (Poland China and 
,argc Black) are also much in demand and well represented. 

The white breeds (especially Middle White) are found on the most in- 
jensive breeding farms, usually attached to, or more or less dependent on, 
aige cheese-factories. These breeds cannot bear either the direct and conti- 
bual sun or great cold, and at present are only in demand by farms which 
have the necessary conditions for breeding them. 

I Diseases. — In open pasture, if the animals are vaccinated against 
swine plague and regularly dipped in dilute solutions of creolin, there is 
fery rarely a high mortality. 

On breeding farms which utilise the residues of cheese- making, if these 
:esidues are not sterilised before being fed to the pigs, numerous cases of 
tuberculosis frequcntly^ccur. These are spread by the " tambos M cow’s ( I), 
which are very’ subject to this disease. 

Improvement of the creole pig. — The original or “ cribllo ” 

oi the Argentine is descended from breeds imported by the Spaniards. 
Degenerating completely it has become a wild animal, slow in developing ; 
t is covered with thick, bristling hairs, variously marked, is bony, with long 
egs, narrow and badly developed body and long, straight head. 

By crossing these animals with good English and American stock the 
armlets have obtained the present day breed. 

Table XII gives data on the number of pure- bred and cross-bred ani- 
lials of various breeds ; Table XIII shows the number of breeding stock im- 
sorted from 1900 to 1914. 


Table XII, — Animals entered in the Argentine Swine Book . 

Br*«l Mate Pewde Tout 

Berkshire , 5 Jb* » S#S 

Middle While 138S 1 S *n 

Large Black 1 tb: j 1 44% 

Poland China . u>< » 13ft 14S 

Tamworth $3 t \ s tftT 

Dirge White 43 lit 

Duroc Jersey 36 41 It 

Lincolnshire - * I 


Total ... Tl<8 * 8)» IS 8&T 


9 See Ihe preceding article by the same author : CtUtU~Br tiding in the Argentine Rtpybltc 
, f D*y, Jn R. August 1917, p. 1073, 
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Number of breeding stock imported from 1900 to rgi 4> 

Yonkhiret Bcrtote* Varlou Toui 


9 — “ * 

12 7 - l » 

6t 43 * — 4 lt 

50 1*7 — lit 

35 211 f >7 *1* 

203 59 # *40 14 1 

35 337 1 s0 *« 

25 5* 3 ** 

10 10 — tl 

— 10 — 14 

— 9 37 H 

36 249 * 3 # 413 

— 43 13* 1*4 

Total • 4 ft 1144 •*• * *t# 

Meat Industry. — This industry, whose modem development dates) 
from about 1900, has undergone various flucutations, principally due to 
the prices of pigs and maize. Table XIV shows the variations in the 
export of frozen pigs from 1885 to 1904. 

* 

Table XIV. - Number of frozen pigs imported from 1885 to 1914. 


Year Number of pig* Period Nnmber of pi$ 

1885-1889 953 1900*1914 79* 

1890-1894 2*5* 1905-1914 .\]m<*t &« 

1895-1899 * 640 


From 1904, certain frozen meat companies undertook only the produc- 
tion of salted and otherwise preserved pig's fiesh, thus, for example, the 
“Las Palmas Produce Company, Limited" dealt with 12000 pigs in 1^ 
and 32 000 in 1909. The " Frigorifique Argentin ” slaughtered 5 468 animal 
in 1907. These are certainly not large quantities, but, if it be home h 
mind that the total number pigs of slaughtered in the frozen meat factone 
in 1009 was 25 731, as against a home consumption not exceeding 15000 
animals, it is seen that the figures quoted may be both a help and a stimu 
lant. At the same time, the high prices paid for pork were very protitablf 
for from 40 to 50 centavos and even 60 to 70 centavos were paid per kik 
gTamme of live weight. This led to a great boom in this industry for man 
years, followed by a great depression due to the fact that the frozen mea 
factories ceased to buy, causing prices to go down. In 1912*1913 there *2 
a new rise, followed by another depression. At the present time the trad 
is improving. 

The exportation of frozen pork was of little importance for sev eral year 
and finally stopped altogether (see Table XIV). This trade is now becofl 
mg very important since the founding at La Plata of the Armour refrig 


Table XIII. — 

Yew 

1900 . . • • 

1901 ... 

1902 . . . ■ 

1903 - * 

1904 • • 

905 • ■ • - 

4906 .... 

1907 • 

1908 . • ■ • 

1909 .... 

1910 . . - 

1911 .... 
*9*2 . . - • 

1913 • • • 

1914 ... 
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tin* establishment, which is capable of dealing with 2 000 pigs a day. 
ie Argentine Bacon Curing Company, Ltd., has also establishd at 
Jsario, a factory for the products of pig's meat. 

We feel certain that the right road has now been reached, and do not 
>ubt that, in a few years, the Argentine pork industry will make gigantic 
rides ; this hope is based on the following facts : 

1) In the future, countries which might compete with the Argentine 
ill always export less, or under less favourable conditions, either because 
the increase in home consumption or because of the distance. 

2) Extensive pig breeding with pasture and maize, as practised in 
ie Argentine, makes production easy and cheap. 

3) The constantly increasing area under maize will allow, for pig 
dtening, large stocks of this concentrated food, the price of which will al- 
avs be sufficiently low to make its use economical. 

4) The growth of the dairy industry and the increase in the number 
[ small estates favour the intensive breeding of pigs. 

5) The founding of frozen meat and other establishments dealing 
)lely with pigs flesh will regulate prices and give a sure and constant 
utlet for production. 

6) The demand of European markets will become greater, and to 
hem will perhaps be added those of the United States, which already 
mport frozen beef from the Argentine. 
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790 - The Agricultural Development of North-West India. — Howard, A, and Howm 

G. L C. in 7A«f Journal of India, SpfcuU Indian Scunct Congress 

1917 ; pp. 67-76. Agricultural Research Institute Puss, 1917. 

The development of the agriculture of North-West India is largd 
a question of the conquest of an alluvial desert by means of irrigation. Tb 
deep soils of this region are practically inexhaustible. 

The position of irrigation at the present time is this : Government b 
provided the country with a magnificent system of canals by which pioduc 
tiou has been increased and by which large areas of the country have beg 
protected from famine. The farmers, however, do not know the irrigate 
practice and waste this valuable water, without considering that over-wata 
ing on an alluvial soil leads to low yields of poor quality, to accumulates 
of salts and to destruction of the porosity of the subsoil. The 
of increasing the supply of organic matter in desert soils is often lost sigifi 
of and insufficient use is made of the nitrogen -collecting leguminous crqs* 

The object of this paper is to suggest a means by which the fertile 
of the soil in this region can be ircreased and by which the present supplies 
of irrigation water can be made to go much further. 

It is suggested that the solution of the first problem will be found in ta 
extended growth of shaftal [Trtfohum resupinaium) ( i)and similar legume 
crops like lucerne, berseem ( T . alvxandrium ), seuji ( Mdilotus indict } 
guAr {Cyamopsis psondioides) , but that no great extension of the lecnaij 
nous fodder crops is possible unless- they can be dried and baled and aw 
to advantage. On this account trials of baled shafted, by the Quetta m 
rison, were initiated and developed, which showed that by the use of sa 
fodders the weight of forage taken by an army on active service can bein 
duced by 25 to 30 per cent. Once the Amy comes into the market N 


m 


(i) See also R, Anscuat, 1917, No. 736, 
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>se dried fodders, their extended use is certain and both cattle and horses 
un derfed and overworked in urban areas could be improved. 
p 0 r famine reserves, these baled fodders would be of great use. The 
ter necessary for the extended growth of leguminous fodder crops could 
found by the adoption of water-saving methods in the growth of wheat 
i gram (Cicer arietintm), the most important crops in North-West India. 
Ad crops of wheat were obtained by a single watering, instead of the 6 or 
negations now given by the zamindars, This single irrigation should be 
plied about a week before sowing the wheat and everything should be 
pe to conserve the moisture. This watering enables a good deep-rooting 
in <l of wheat to be obtained and carries on the crop till the winter rains 
. received. These are conserved by breaking up all crusts with the lever 
trow as soon as the land is dry enough. Pioceding in this manner the 
erage experiment Station yields of wheat on large areas, with one watering, 
re nearly 18 raaunds to the acre. 

Studies on the Digestibility of some Vegetable and Animal Fata. — Lang worthy, 

C, F. and Holmes, A. D., In United States Department of Agricutiufe, Bulletins Nos. 505 
and 507, each 19 pp. + table*. Washington, D. C , Feb. 13, and March 34, 1917. 

The digestion experiments with both vegetable and animal fats were 
nducted hy the same methods, so that the results are directly comparable, 
basal ration (supplying a minimum of fat) composed of wheat biscuits, 
anges, sugar, and tea or coffee, was supplemented by a blanc-mange or 
m starch pudding, in which was incorporated the vegetable or animal 
ts under investigation. The test periods were of three days' or nine 
eals' duration followed by a rest period of four days in which the subjects, 
itmal young men in good health and moderately active, could eat 
lything they liked. 

Weighings were made of the net amount of food eaten and faeces 
:creted, and samples of both food and faeces were analysed to determine 
,e percentages of protein, fat and carbohydrate which were actually di- 
eted. The detailed results of these analyses are given in a series of 

hies. 

Conclusions with regard to vegetable fats : With allowance for 
etabolic products, the coefficients of digestibility have been found to 
?, for olive oil, 97.8 ; for cottonseed oil, 97.8 ; for peanut oil, 98.3 ; for 
iconut oil, 97.9 ; for sesame oil, 98 ; and for cocoa butter, 94.9 per cent, 
hese values indicate that the vegetable fats studied, with the exception of 
xoa butter, have for all practical purposes the same digestibility, and 
:e utilised as completely as the animal fats. 

The melting points of these fats are considerably lower than body 
emperature (37°C) and, in accordance with the theory' that fats of low 
siting points are more thoroughly digested than the harder fats, it has 
een found that the vegetable fats studied, with the exception of cocoa 
utter, are utilised practically completely by the body. 

Th e average amounts of fat eaten per subject daily were 73 gr. of olive, 
6gr. of cottonseed, 98 gr. of peanut, 64 gr. of coconut, and 90 gr. of sesame 
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oils, the limits of tolerance were considerably higher than this, though^ 
for cocoa butter than for the other fats studied. 

The digestibility of protein and carbohydrate contained in the 
fat diets was not materially affected by the nature of the fat or by the 

The total energy values of the material consumed on the average ^ 
man per day were 2 yoo calories for olive oil, 2 955 calories for cottony 
oil, 2990 calories for peanut oil, 2 305 calories for coconut oil, 2 975 calorj 
for sesame oil, and 2 215 calories for cocoa butter. The percentage 
energy actually available to the body was 93.9 for olive oil, 93.4 i or cottoi 
seed oil, 93.9 for peanut oil, 93.1 for coconut oil, 92.8 for sesame oil, and 91. 
for cocoa butter. 

Judging from the results of the investigation as a whole, it is reasa 
able to conclude that olive, cottonseed, peanut, coconut and sesame d 
arc very completely and readily available to the body and that they mar 
like the animal fats, lie satisfactorily used for food purposes. 

Conclusions with regard to animal eats: The fats stndie. 
in this investigation were well digested, the coefficients of digestibility 
with allowance for metabolic products and any undigested fat snppliij 
hy the basal ration, being as follows: chicken fat, 96.7 V 90.9; J 
goose fat, 05*2 : brisket fat, 97-4 °o > butter fat in the foryi of erein 

the fat in egg-yolk. 93.$ % ; the fat in fish flesh, 95 2 %. 

On an average. 95 gr. of chicken fat, 95 gr. of goose fat, 80 gr. 0 i },rii 
ket fat, 78 gr. of butter fat in the form of cream. 83 gr. of egg-yolk fat an 
60 gr. of fish fat were eaten per subject per day. In the case of gwfai 
a distinctly laxative effect was noted, indicating that the limit of tolwaac 
for this fat was not far above the 95 gr- which were eaten on an uverags 
Xo physiological disturbance was noted with the other fats testvl. 

The average coefficient oi digestibility of brisket fat is higher than trj 
previously found ior beef (kidney) fat (93 %) which is in accordance nit 
the observation that the digestibility is inversely proportional to theme) 
ing point. 

The consumption of fat did not exercise any unusual effect r.po 
carbohydrate digestion. 

As a whole the experiments have shown that the above mentioned 
are all well assimilated and are satisfactory sources of food for the dicta: 
butter fat in the form of cream and egg-yolk fat being particnlailyv 
luable. 

792 - The Maple Sugar and Syrup Industry Schools of Quebec Province in Ctnidi 

Savoie, F. N. {Secretary Provincial Department of Agriculture of Quebec 1 , in I fcf ■Gn' 

tural Gazette cf Canada, Vol. 4. No. 7. PP- 59* • Ottawa, July 19 * 7- 

The three maple sugar-making schools established in 1914 by the I 
partment of Agriculture of the Province of Quebec at Ste. Louise*, lka® 
ville, and La Minerve, were worked during the month of April. The seas* 
results are given in the following comparative table : 
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Susa* 1 

No. 

Gallon* 

lb*. 

Gallon* 

No. 

No, 

staking 

of maple* 

Of Mp 

of sugar 

of *yrup 

of 

of 

schools 

tapped 

gathered 

made 

made 

pupil* 

visitor* 

La Mincrvi- ■ ■ ■ * 

3 000 

1 9 y.»o 

55 

492 

7 

38 

Sic. Uiuse ■ ■ - 

4 500 

tfi 5 So 

»75 

484 

4 + 

240 

IViiticc'iUt * • • 

30OO 

16 400 

— 


3 

170 


The cost of manufacturing has been higher than usual, on account of 
coM temi>erature and the long sugar season ; prices obtained were much 
ter than usual. Syrup of first quality sold for $ 1.50 to $ 1.75 per gallon 
] sunlit trom 14 to 16 cents per pound. 

In reply to a large number of requests five instructors, provided with 
, jHtcessary apparatus, visited several sugar-houses, giving 49 demonstra- 
ns in manufacturing and explaining the methods. The demonstrations 
[t , ft tended by 1297 j>ersons from 76 different counties. 


CROPS AND CULTIVATION. 

, _ studies on the Palaeozoic Soils of Korth Wales. — Robinson, g w. 'Adviser in 
ApriaiiUiral Chemistry, Vnivcrsity Grltege of N, \V;des, Bangor), in The Journal of A crt- 
'iliutjl <c ante, Yol. VIII, Pnrt 3, pp. 338-384, 2 figs , IX tables. Cambridge, June 1^17. 
Studies made by the writer in field and laboratory upon the soils 
lived fmni material of the Pre-Cambrian, Cambrian, Ordovician and Si- 
i;in formations in Anglesey, Carnarvon and Denbigh. This papcT is of 
xptioiial interest as, but for the lesearches of the writer in Shropshire, 
;it> i>t tui work has been done on the Palaeozoic soils. The bulk of the ex- 
■inuiital wmk on soils in England has been on soils of Jurassic and later 

Thoe researches bring out clearly the differential characters of each 
the h>\U investigated. In mechanical composition it will be noticed that, 
:h the exception of sands, alluvia and peats, the soils of this area are 
loam texture. The high proportion of silt and fine silt renders these 
b -ticky when wet, but on drying they are generally quite friable. It is 
ibable that their friable nature on drying is due to the high proportion 
organic matter present. Sedentary soils and soils derivet 1 from local 
it deposits contain remarkably high proportion* of fine gravel, which, in 
.• -uhsoil, may amount to 40 ]>er cent. Microscopic analysis of the coarser 
ction< obtained in mechanical analysis show that they are mainly form- 
of v.ndecomposcd parent rock ; this is furthei confirmed by the low si* 
i content as determined by chemical analysis, and in consequence, the 
Is in question must be placed in the cat ego iv of Ramann's Stanbodtn . 

■ - .soils consisting chiefly of slightly decomposed rock fragments. 

The North Wales soils are generally deficient in calcium carbonate, 
spite of tills, however, nitrates can be detected in most of them. It would 
before appeal that a type of fanning has developed which dispenses 
th lime. 

The high figures for organic matter are readily explained. On the one 
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hand the humid climate with its mild winters favours vegetative gr<™ 
while on the other, the absence of calcium carbonate hinders aerobic d 
composition and promotes anaerobic changes. ] 

Further, the poor aeration of the soil consequent on the interstjJ 
spaces being occupied by water, encourages anaerobic decomposition! 
which a " sour ” peaty humus is produced. The amount of potash p re d 
is generally rather high ; the same may be said for phosphoiic acid. ! 

The Palaeozoic soils of North Wales differ very much from the 
hitherto studied in England. Their agricultural treatment - involve, 
comparatively long periods under grass alternating with arable aUti^ 

— together with the climate, must be considered in devising schemes 
manuring and soil treatment. A considerable amount of experiment 
work in field and laboratory 7 would therefore appear necessary in order j, 
discover to what extent the results of English experiments can be appk 
to the treatment of North Wales soils. 

794 - The Shrinkage of Soils in the Leeward Islands, British West Indies. - 

H. A., (Government Chemist and Superintendent of Agriculture for the Leeward Islandj 
in The Journal of Agricultural Science, VoL VIII, Part. 3, pp. 31 >330, fig. 1-4. CamMdi 
June 1917. 

The writer has studied quantatively the contraction produced in « 
w hen it is allowed to dry after having been compacted in a moist condition] 
These investigations were specially made from the point of view of cacao 
growing on certain soils in the West Indies. The method of attacking tb 
problem consisted in determining the linear contraction of a block of soi 
by means of a special apparatus. 

The writer measured a rectangular block of soil before and after dryins 
and expressed the final linear contraction that took place as a percent^ 
of the original length, when the block contained the water necessary to giv 
the soil its maximum of plasticity. Several determinations were mad 
with 5 typical soil samples from different parts of the Leeward Islands 
a heavy, slightly calcareous clay loam — a heavy non-calcareous loam- 
a medium non-calcareous loam — a moderately light, non calcareous loar 

— a light, non-calcareous loam. 

If it is admitted that in soils which have been moistened to thepoa 
of maximum plasticity, the whole of the water exists in union with the coi 
loidal material present in the soil in the form of a gel, and that this ? 
occupies the interstitial spaces, and draws together the soil particle? as i 
loses water by evaporation, the normal relation between contraction as 
water loss appears to be that the cubic contraction (i) is equal to the voluii 
of water evaporated from a given quantity of soil. This equality' oni 
exists until internal friction among the soil particles restricts the contra 
tion. In fact, in normal soils, a pofnt is reached at which this intern 


(1) in accordance with the formula ; 



a> \ 
104 J 


where C is the cubic contraction in % and a the linear contraction In %. 
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lion offers sufficient resistance to the contracting gel to cause a pro- 
lively increasing departure from the normal relationship. The point 
which this departure occurs and the magnitude of the total shrinkage 
(ears to be a function of the amount of colloidal clay contained in any 

ticiilar example. 

It was found on calculating the pore space of the soil (1) that there is 
egular increase in pore space corresponding to a decrease in the linear 
1 cubical shrinkage, and, by means of a graphic calculation, it was estitn- 
(1 that the maximum shrinkage in pure colloidal clay is about 23 per cent. 

I On inis assumption, it becomes possible to calculate the approximate 
jitent of colloidal material in any soil from a knowledge of the linear 
linkage. Since the bulk of the colloidal material Is contained in the fine 
[ and clay fractions, the writer tester! the validity of this calculation for 
i fine silt and clay soils and for other soils in the Leeward Islands. It 
1st, however, be noted that by the ordinary method of physical analysis 
is difficult to determine the exact amount of the colloidal content of a 
]. rinee the colloidal material is contained in the four fractions designated 
; fine silt, clay, and organic matter. 

i - The Influence of Soil Conditions on the Decomposition of Organic Blatter in the 

Soil. — RVSSELL, 1?. J and Appleyaxd, A. (Rothamstci Experimental Station}, in 
Tit«;-;4riM/'>Miria(A«(f4/SrwiK^rul.YUI, Part 3, pp. 3S5-41?, figs. Cambridge, 

Tina? 1 >1 7 

The biochemical decomj position of plant residues and other organic 
tte: in the soil is of fundamental importance for soil fertility'. Though, 
large Part, the deeomjxv;ition is brought about by bacteria and other mi- 
organi-ims in the soil, no definite connection has been traced in the field 
;\vu n the activity of the microorganisms and the extent of the change. 
l* writers decided that the In-st means of studying the connection was to 
- w the development of the bacteria and the decomposition on given 
of ground during a long period. They therefore followed lor 3 consecu- 
Y)‘M* Hie changes in amount of nitrate in the soil, of carbon dioxide in 
* of bacterial numbers on 5 plots of ground at the Rotliamsted 

qx-rnn-nitid Station. The plot* were as follows : 1 un manured billow 
*t 1 -.hinged fallow plot - i dunged, cropj^l plot — 1 umnanured 
ppvl I manured ami farmed in the ordinary' way, 
ihi r-.- i* ^efficient resemblance between the curves for bacterial numb- 
earbin dioxide {except for a pe riod <>n cropped land) and nitrate to 
't*i> tile c* uclnsion that they are all related. The curve for nitrate is 
U s I’ liind that for bacterial numbers, the lag amounting to 2 or 3 
Iffi* would stem to indicate that there aie 2 stages in nitrate pro 
ria-ve stagts are not simply ammonia production and then nitrate 
’’’iTitwn. but apparently the ammonia production is also divided into 
On tne other hand, the biochemical decompositions in the soil 
■U-tem lined in the first instance by the temperature and do not proceed 

•V < f iim; tn thr formula U |> ,r hclT P is the n*>r<* s;*are in ‘ , 

'■ v ••• ,![ U -kn^ity antt Dj the nppaiciit 'lensity the v>il. 
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to any notable extent below 5 0 C. As soon as the temperature rjj 
action begins rapidly, but it soon slows down and other factors bqrjJ 
operate. Moisture is one of these factors, and it was found that action 
to a minimum when the moisture fell to 10 per cent, by weight of ^ 
unmanured soil and 15 per cent. by weight of the dunged soil. Rainfeu j 
an even more important factor, a shower of rain having notable 
in starting the decompositions. It seems probable that the dissolve*} 0!cv 
gen in the rain is an important factor here. The growing crop (w!^ 
potatoes or cats) exerts a depressing effect on the decomposition, tbiw 
whether by taking up the dissolved oxygen, by giving out carbon dioxin, 
or by some other action, is not clear. The fluctuations in bacterial nun;]*- 
are not whollv explicable as functions of the temperature and moi'tu- 
content; in fact some of the rises and falls are of the kind obtained d\in : 
the investigations on partial sterilisation. Further work on thb pr hy 
is at present being carried out at the Rothamsted Laboratory. 

796 - Irrigation in Various States and Colonies. — Borghe* am. g. a. R..f 

ReaU p'tr s:uM £ />r ->/><->. V rtUHivt ad "pat tt'irrinainmc. $£C<mJa Htlaztm. 
ParUimsnis Jal Presiii£»U On.*rtieli Oir lauwOius^, Senator* . Part 1 -YU - 

map. Bergamo, 

This monograph is a study on irrigation in various countries, i->p, 
iallv in arid and semi-arid districts. 

The introduction, after general historical and geographical o>tx-!i-:. 
tions, gives the physiographical bases of a comparative study of irng-..t: • 
works, taking, as jioint of departure, the division into arid, semi-arid ^ 
moist and moist districts proposed by \\ iptsoE. In the first phuy. ;t 
seen that 55 °„ of the earth’s surface receive less than 500 mm. <«f e:;v; i 
atmospheric precipitation. These form the arid or semi-arid 
which, in order to be cultivated. require special tnatiuent. either irrig li .. 
or dry farming. Moreover, part uf the senu-*n;»i<t districts, with an ■ 
spheric precipitation of 500-1000 nun., also n quire irrigation or mivr.> 
preserving the water on account of the uneven distribution of the pr^cu 
tation during the year It thus happens that <>5 ° 0 of tile earth’- -urt.se, 
that is to sav, S; millions of square kilometers (i) have a minimum of w : r 
It is, however, estimated that it is |n risible to inigate only i;> 5 lM? : 
about 1 10 , of the total land surface. Uf this. 7 million square kilo mas 
are already under irrigation, leaving 6500000 square kilometer >vl *'■ 
be irrigated. 

From a joint of view of irrigation the different countries have : ■ 
classified as follows : 

u) countries in whicli irrigation is ubligtilcry ; these iuclmle o-umi:: * 
with an atmospheric precipitation below 250 mm. and where cultiva*. 
can only be carried out by means of water brought from outside, Ir- l ~ 
countries are situated in the desert or sub-desert districts where the gc • 
graphical and tectonic conditions allow water to be brought fromc-^ 


(1) r s<| kilometer - 0.3S6 square mile. 
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string or t ' reat depths. Egypt and the desert oases are typical of these 

11 b) countries in which irrigation is necessary ; these include the semi-arid 

n( p with 25° to 500 mm. of atmospheric precipitation. It is in these 
un tne> that irrigation gives the best results and is generally employed, for 
is easy to bring the water from superficial streams or underground beds, 
ere irrigation is the indispensable complement of dry-farming, that is 
sav, that, in these districts, both dry farming and farming by means of 
ligation aie found. Countries typical of these conditions are : the western 
nited States ; Algeria and Tunis ; Spain ; Australia ; South Africa ; Chili ; 
retina and Pern ; and such should also be the Semi-arid districts of Italy, 
estcTT: Liguria ; Sardinia ; Sicily ; Basilicata ; Apulia and other districts 
f the Adriatic ; 

c) countries in which irrigation is supplement jvv ; these include the 

I ib-iuobt districts with atmospheric precipitation of 500 to 750 mm., in 
hich, theoretically, there is sufficient water, but where, owing to the bad 
btribution of the precipitations in the different seasons, either dry farm* 
■u> or farming by irrigation are useful. These countries are either intermin- 
Ld with or bordering on those of the preceding groups, although they are 
[mutinies in contact with the following category ; such are, for example, 
^rt iin districts of north eastern Germany ; the south-west of France ; a 
Let part of central Italy, of Australia and of the United States, etc. ; 

-Y) countries in which irrigation is optional ; under this heading come 
[]k- moist districts where irrigation is usually practised for sj>ecial inten- 
sive crons. Types of these are: the rice-fields of southern Italy, of the 
Ik : uth- western United States, of Siam, of Cochin China, of Cliina, of Japan 
\:A t hr 1 Hitch Indies ; the “ mareite ” of Lombardy ; numerous suburban 
strict* where horticulture and arboriculture are carried out intensively. 

In order to illustrate the subject under discussion the text is aceompan- 
A-i by an uiomctric planisphere of irrigation, in which the globe is divided 
inti •. .{ large* districts : — arid, semi-arid, sub* moist arid moist, giving the 
political divisions in which public provision with regard to irrigation is 
la.vu*. 

Tli** irrigation of various countries is then described, special attention 
I ving given to countries which represent sjxvific types of irrigation of arid 
and M ini-arid district*. The countries studied are : Argentina ; Germany ; 
Austria; Hungary; Belgium; Chili; China; Cuba; Denmark; Egypt ; 
Swiii ; United States ; France ; Algeria and Tunis ; Madagascar; Indo-China; 
United Kingdom ; Australia ; Canada ; Ceylon; India; South Africa; Ja- 
]*;n ; Mexico ; Dutch Hast Indies ; Peru ; Russia ; Siam ; Switzerland. 

Tiie last part summarises the general principles laid down in the chapters 
< u each country, and it is shown that the technical progress and appli- 
cation n{ irrigation are gradually attracting more and more the attention of 
statesmen, esjx-eially in tliose countries where agricultural production is 
most urgent, and where water forms the decisive factor. 

In conclusion the following principles for the irrigation of arid zones 
m general are given ; 
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1) the utilisation of superficial* sub-soil and deep wateis by all % 

means in the power of modern technology ; | 

2) technical State assistance in the utilisation of the various * a J 
reserves suitable for irrigation ; 

3) Financial State aid for irrigation work if private capital can nct 
find immediate interest ; 

4) an approprate distribution of the reserve waters suitable for 4 
mestic, agriculUiral and industrial uses* so that its use for the last purp^ 
shall not be detrimental toethe other two more important ones ; 

5) technical assisan te given to those engaged in irrigation fan* 
ing so that they may make the most conomical use of the water at the 
disposal ; 

6 ) the institution of homesteads for those engaged in irrigation farnj 
ing as this is the only method which will allow the maximum economics 
utilisation of the water ; 

7) the recognition, with the requisite support, of all irrigation work 
and enterprises which have b tekdeesared by competent technical bodies 
to be of public utility. 

An appendix gives a bibliography of 643 works. 


707 - The Fixation of Nitrogen in Faeces. - Richards, e. h. (Roihamstcii Experim^ 
Station),in The Journtl of Agricultural Science,\'ol. VIII, Part. 3, pp. 299-311. Cambridge, 
June iqi 7. 

In the course of a general study of the chemical changes taking place 
in the manure heap, a number of experiments were made with the object 
of determining the loss of nitrogen during the aerobic fermentation d 
urine, straw and faeces ; in the case of the last, however, instead of a!c>~ 
of nitrogen, appreciable gains were recorded, and this decided the write: 
to devote special attention to the subject of this article. 

He states in the first place, that horse faeces contains material capable 
of fixing nitrogen w’hen fermented aerobically in presence of sufficient mois- 
ture and calcium carbonate. This fixation is a function of the diet . for whr'i 
horses are fed on grass alone, instead of oats and hay, the amount of nitro- 
gen fixed is much reduced. Under the most favourable circumstance* : 
gram of dry matter in the faeces will fix 4 mgms. of nitrogen. Bullock foe 
ces wall also fix nitrogen, blit to a much smaller extent than horse faccv* 
This is also a function of diet, for it only occurs when the animals an f< ; 
with cake ; on grass alone, no nitrogen is fixed. 

The writer has found that the organisms concerned in the fixation *: 
nitrogen are present in garden soil. Fixation is brought about by 
mixed culture of Azotobacter and B. lactis aero gents. Of these, the latti-t 
is normally present in faeces, and though Azotobader is not, it readily 
infects faeces. The inoculation of faeces with both organisms fixe* 1 
considerable amount of nitrogen which disappears after sterilisation. 
Raw faeces, when inoculated with soil, also fixes nitrogen ; this fixation 
power was retained after sterilisation in the autoclave in some experiment* 
which gave the greatest increase in nitrogen. It therefore seems probable 
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•t the nitrogen fixation is only a last link in a chain of biological 
luges brought about by organisms normally present in the faeces or soil. 

The practical importance of this fixation is probably small ; at most 
neaits that when a soil is manured with horse dung, there is a possible 
lition of atmospheric nitrogen, which may amount, under the most fa- 
irable conditions, to 30 per cent, of the nitrogen in the complete manure. 
On the other hand, the discovery might be of practical use in increas- 
the nitrogen of the soil, by fixing atmospheric nitrogen on industrial 
..products containing actual or potential food for organisms of the types 
(ve in horse faeces. 

ffater Hyacinth {EichornU Crtssipcs Sol ms.) and its Value as a Fertiliser. 

_ f2.v1.0W, R S. {Fibre Expert to the Govt, of Bento!) and McLean, K. ( Deputy Director 
0 i AtriwU me, Eastern Bengai), in The Agricultural Journal of India, Vol. XJJ, Part III, 
P p. 419-424. Calcutta* July, 1917. 

f ichor nia crassipes Sol ms, belonging to the Family Pontederiaeeae, 
1 native of South America, but has now become a troublesome weed in 
er countries, notably Florida, J ava, Australia and India where it seriously 
erferes with river navigation. It is a herb which multiplies extensively 
division of the root-stalk. In Burma it has been described as one of 
greatest administrative problems at present confronting the Government. 
The plant has been examined from the point of view of its agricultural 
(abilities and results have been obtained of condiderable importance. 
The following is an approximate analysis of the fresh plant : 

Per coat. 


Moisture 95.50 

organic iruilter (Nitn^eo, 0.04 % ' ... 3.50 

Ash I Potash, c.**o % — PaOj, 0.06 1 .00 


The analytical figures indicate that the rotted water hyacinth is about 
rich as farmyard mauure, of the same water content, in nitrogen, phos- 
>rie acid and lime, but contains several times as much potash. 

The ash is about r % of the fresh green weight and its approximate 
tent of important constituents is as follows : 

Per cent 


r.8 


7-0 
:i ,c> 


Potash . . . . 

S.,ia 

IJme 

l’h=isph««ric nci-t 
Chlurinc . . . 


The chlorine ill the above is just enough to combine with the whole of 
■ jvtash. and therefore the sample contained nearly 50% of its weight 
chloride of potash. 

Field experiments have shown that the rotted plant applied as manure 
s a remarkable effect upon the jute crop, giving ;in increase over the 
rm al of six maunds (480 lbs.) of fibre, worth Rs. 50 per acre. 500 maunds 
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(.0000 lbs. or about 18 tons) of the green plant wilt supply the 
lowing approximate amounts of plant food. * 

.... 20 

Nitrogen ... 80 

Potash (K 2 0) . • • 

Phosphoric »cl4 llV’jV 

Lime,, 

Obviously owing to its bulk and high water content, the « 
hyacinth could not be economically transporter! over large distances n 3 
hyacinth cornu comenient form for transportation and contd 

fz ,t% ««> » % >“ « ~ •* * "*9 

**» * Sff&SR.t to .'1 CalcuUa. tan ol.rrf » ta, , 
Messrs^ Shaw \Vallace ana v h (K C ) landed i#c j 

rriis^s 

extent of the solubility of phosphates in 2 per cent Citric acid. He « 

• 1 tho first nlace that the substance* sold as I hosphatc of I.im 
' 'odcifl'hosphas ” B. 1\ axe mixture's of di-calcic and tricalc, cphnyfct. 
this mixture is always obtained when calcium phosphate is prqs.ro, 

Tirecioitation with ammonia. . , , • , 

1 Pure tiicalcic phosphate is only obtained when 3 eqim.ih-i.b- , ;t 
are made to act on 1 equivalent of phosphoric acid, the resulting 

bfcinij removal with little delay. ... . , ; + i, , . ^ 

If the triealeic phosphate thus obtained is treated with a - 1 ^ 
citric solution in the ordinary manner for 30 minutes, o, per M 
phoric acid become* soluble, but, ,f calcium caibimate is added. t 
bilitv of the phosphoric acid :s reduced to 84.4 \ <r catl. t, 

14 per cent, of lime as carbonate, while the fertile, addition of .4 per c, 
of lime as carbonate reduces the solubility to 84.3 per cent. . 

Since the whole of the excess of lime, beyond that present a.- .-- 
phosphate, goes into solution in the first 30 minutes of extraction «... 
^ percent, solution of citric acid, the latter is more correctly a y' '»-• 
lime than for phosphoric acid. Pure tii-calcic phosphate is h*rgel> •- 
2 per cent, citric acid, as aie also the so-called dicalc ic and tnuma ^ 
phates produced by precipitation in 1* sente of ammonia. It 
follows that since cticalcic and tricalc ic phosphates are 1x»th h>Iv. • 
prescribed 2 percent, citric solution, the statement that dica lcic 1'*^ 
can be differentiated from tncalcic phosphate by means of tm h - - 
action of this solvent r untenable. * 

Therefore the mammal value of phosphates cannot be xi ’ 1 ^ 
by a 2 per cent citric add solvent in the method prescribed and iti- 
a matter for consideration as to whether the further useofttusmethm. ■ 
be continued. 
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i0 _ The Resistance of Wheat to Cold In Relation to its Sugar Content ; Investigations 

carried out In Sweden. — Akksman, A. and Johambboh, H , in Sveriqa VlsddUforenun^s 
Xijikujt, Year 27, Et. 2, pp. 77 ^ 3 - Molnuk, 1917 

purine the last 10 years it has been proved that the resistance of plants 
>lcnv t«mp^ ratures ^ ue > * n l )art a * least- to the presence of sugars (sacchar- 
^ glucose, mnnnite, etc.) in the cell sap. With regard to the Grand ueae, 
\ssnEK and Grimmer lidve observed that the water extract of autumn 
.jval N filings gives a much stronger reaction with Feld mg's solution than 
, c> vv-itcr extract of spring cereals treated with the same reagent. 

TV experiments described were undertaken to determine whether the 
Mfiott”' degrees of resistance to cold of the principal Swedish wheats really 
ire due to a more or less strong concentration of the sugars in solution. Three 
(Vs of experiments were made of which the analytical results are included 
r the j tables given l** low : — I. Young plants, analysed immediately after 
Peking after having been treated with ether. II. Young plants, analysed 
it tvr having been dried at 70° C. — III Young plants, analysed after soak- 
r « in ether during several days. 

ut. Series. — Wheats studied. — *’ Tystofte Smaahvcde II " and “ Sven- 
kt S.immetsvedc " {" bandtvede "); the latter is characteris'd bv a marked 
(. si’danc ■ to low temperatures^ 

Taju.k 1 Results of the i>/. Series of Experiment*. 


GIucok Id percent of dry matter 


V.irictiw 

| Dry ■ 

j mailer * 

1 “ i 

1 •“ 

aa percent g I 

1 ol lrc»h 2 

0 

1 matter a 

1 5 1 

§ 

£ 

1 

& 

<5 

< 

s 

1 

c 

3 

E 

3 ! 

E 

1 1 

& 

ts 

y 

< 

s 

3 

J 

"a 

5 

I 

i 

& 

t 

< 

ai.iilsvrdc II 

.iniffifls'. tde ! 

SJ-O % *-5% 

35.5 16 4 

1 

*7-4 1 

1 

H.*% 

HI 

77% 

17 7 

! 

j 

*■?%' 

18 ., 

j 

i 

ISA ! 



5M% 

1&.5 

*<M%j 

i I'M ! 

1 ...J 

**% 

its 


It i< seen that the resistance to cold of the " Sammetsvede " variety is 
:<■ miKtnied by double the quantity of glucose contained in the 14 Smaah* 
fit ” variety, 

md. .Series. — Besides tile 2 preceding varieties " Sol wheat was also 
tiMied. This variety is a little more resistant to cold than " Sniaahvede ‘ 
ll ’ rather le-s so than “ Sammetsvede ", with a glucose content intermedial e 
* these two varieties. a< is seen by Table II. 

hi this 2nd, series the material dried at 7 o°C. contains the least mincing 
• :i vUv and the material soaked in ether for several days before analysis 
'iit iihs the most. 

Series, - To the al> ve varieties wai added " Thule II " wheat, 
htiiiju-d by crossing " Sammetsvede " x “ Fudel In all experiments in 
arions parts of Sweden this wheat had proved more resistant to cold than 
^ r, l but less so than ** Sammetsvede ". 
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Table II — Results of the 2nd. Series of Experiments . 


Varieties 

Dry 
natter 
in percent 
of freih 
Hatter j 

| Glucone iii percent 0 f dry matter 


1 1 ! 


" 1 

1 1,1 

d 

! 

1! 

f 

1 

i 

1 

! 

1 

i 

t 

i 

< 

Bmaahvede U 

Sol 

Sammetavede 

j! 

19 - 6 % ! 74% 

23-7 *46 

a.i% 

iao 

t 6.2 

u% 

».« 

IU 

6 . 2 % 

6,2 

*14 

M% 

9-* 

*3-9 

11 

M 

111 

7:7% 

10.0 

*49 

8.3% 

10,8 

*«5 

it* 

w 


Table III. — Results of the 3 rd. Series of Experiments. 


Glucose in percent of dry matter 


Varieties 

Dry ; — 

matter 1 

u 

U1 

hi percent, g 

of fresh | 

.. -S 

matter a 

s 

1 

& 

l 

i 

l 

3 

1 

3 

& 

4 

8 

► 

<! 

1 

1 

ih 
3 ! < 

Smaahvede II 

Sol, . 

Thule 11 

Ssunmetymk . . . ' . . . . 

23.2 % * 3 - 4 % 

23-8 * 5-3 

24.7 *7 8 

26,0 jo8 

14 - 5 % 

16.1 

,8 : 

21.6 

Ul% 

131 

18 # 

*1.1 

*3-5% 

* 4 * 

169 

19.0 

14.2% 

* 4-9 

i?.a 

20.0 

118 % 

44 A 

in 

111 


! 

- j - 


It is therefore seen that in all the cases examined a perfect parallel^ 
existed between the resistance to low temperatures and the sugar content 

801 - Temperature and Life Duration of Seeds ; Experiments made in the Unitti 
States. — Groves, James Frederick (Contribution from the Hull Botanical Latitat * 
226), in The Botanical Gazette, Volume LX II r. No. 3, pp 169-1 So, «, fig. IV plates Chic. :: 
Illinois, March 1017. 

In the appendix the: e is a bibliography giving 33 publications mentioned in the IrJ 
oi the article. 

A study of the effect of high temperatures (from 50° to ioo° C.) up*: 
the life duration of seeds of wheat (Turkey-red variety) with a someth! 
low moisture content (9 % — 12 % — 17.5 %), 

An easily handled thermostat of simple construction is used. Thf 
seeds are placed, 100 at a time, in securely-corked test tubes which & 
plunged into a bath of water and alcohol in the i nner vessel oi the thcrmn>t»t 
the temperature being regulated by an automatic electric apparatus. AlV 
the seeds are heated, they are removed from the thermostat and waste: 
for 2 or 3 minutes in a N / i0 solution of silver nitrate and then washed ti» 
roughly in distilled water to remove the excess of silver nitrate. The 
are germinated in large Petri dishes containing a layer of moist cotton w* 1 
covered with & layer of filter paper. 
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fly determining the time required to kill seeds at any two definite tem- 
xatures, the time for killing seeds at any other temperature can be calcu- 
ted by means of Tepbschxin’s formula : T — a — b log. Z, in which T 
the temperature in degrees centigrade, Z is the time in minutes, and a 
nd b are constants. 

If the loss of viability of seeds during storage is a matter of coagulation 
f cell proteins of the embryo, this time-temperature formula for the co- 
llation of proteins should be applicable as a temperature-life duration 
>nnnla for seeds. To ascertain whether this was the case was the object 
[ the present experiments. The results obtained were positive. In fact, 
Ie values found and those calculated by means of LepeSCHKEn’s formula 
hncide within relatively small limits of error : 0.6 per cent, for 9 per cent 
f moisture : 0.8 per cent, for 12 per cent., eta 

The following is a summary of the most important results : 

1) The life durations of wheat with 9 per cent moisture at the various 
mperatures are : 


Tenpe^ataie* j 


*5.5* 

D 


79 JP 

j 74^* | 

| 66.0* 

H 

j*. 3* 

[: du rations i minutes) . . . 

2 

27 



1*0 

| 435 | *10 j 

j * 340 j 

7 200 J 

19*40 


Thus, as the temperature diminishes, the resistance and life duration 
: the seeds rapidly increases : from 8 minutes at 90.8° C. to 13 */* days at 

i.3 0 C- 

2) The life durations for 12 per cent moisture are : 


Temperature* 

| QJ-J* j 

r s? ' r 

*75* 

*7.5** 

i l 

*4-4* 

1 

j 7*9-“* 

[ 79 - , ‘ 

| 7*.5“* j 75-8* j 71 S-* 

1 

it durations (minute*). 

0 

Li 

t 

9 j 

j 

IO* 

l 

18 

43* 

50 

j 50* | iro | 315 


• Values obtained In the ex pertinent, but not taed in the theoretical curve, as they show kudc 


The life durations for 17.5 per cent moisture arc : 


Tecipetatun* j 

87.1* j 83.6* J 8j.i* | 

; | 

74-r j 

70 - 5 * | 

& 4 V j 6a6» 

ft durations (minutes) .... 

1 1 i 

| i-o 373 | 4 

| M 

| 8.0 

| ! 

| 1*0.0 | **o.o 


Thus, the temperature being the same, the life duration diminishes ra- 
idly as the moisture content of the seeds increases. 

Can the Lepeschkin formula be applied as a life duration formula for 
heat seeds at lower temperatures, including ordinary’ storage tempera- 
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trues ? It would appear not, for the values obtained are much higher tk' 
those found by White and other writers. This may be due to : 

3) Increase of acidity of seeds, which at low temperatures hastens 
coagulation of the cell proteins. 

2) A slight error in the value of the constant b . The probability of^J 
error increases as the temperature diminishes. If it were possible to esy 
mate these causes of ercor and to allow for them, Lepeschxin's formal 
would certainly permit of a very approximate calculation being mailed 
the life duration of cereals under ordinary storage conditions, 

S02 - The Influence of Light on the Germination ol the Seeds of Different Variety 
of Nicotian* Tabacum. — Hosing, j. a, in tiulUHn ran tut Dtli H > t f / lf4 ^ 
No. pp. 1-14. Meitan, December 1 ^ j 1 6 . 

Accordirg to Raciborski (i) tobacco seeds do not germinate in tfe 
dark, a fact that is confirmed by experiments at the Deli Station. The®, 
fore the writer was much surprised at Gassnkr’s (2) classification of 
wherein he placed the seeds of Nicotuina tabacum in the group of ^ 
insensible to light. As he found 80.5 % germination both for seeds in diftsa 
daylight, as well as in darkness, probably there must exist large difference 
between the varieties of Nicotiana tabacum in the need of light for gi-rmir,- 
tion. 

An experiment with many varieties proved this supposition to he true 
Just as Raciborski states, the Deli-tobacco cannot germinate witki 
the presence of light, (or only a very small percentage germinates), and tit 
differences between the seeds of different origin or plants are small. Bd 
there are some other varieties which germinate in darkness almost as wd 
as in light, though somewhat more slowly. 

Experiments were carried out with 51 samples of seeds, ,S of ftjj 
tobacco, 6 of West or Central European types, received freon Scahti. u 
samples of varieties from the Balkans and Asia Minor, also from Scairi 
and 21 of American species received from Washington. 1 of .Ykk;'^ 
quarfrivalvis and 1 of A\ rustica. As a mle types from the Balkans ?s 
Asia Minor are the quickest in germinating in darkness and give the highot 
percentages. 

Of the American varieties, some do not germinate without inadiatn 
just as Deli- tobacco, and others germinate for a small percentage, roni 
single one coming above 50 %. 

The types from West and Central Europe take, with one except: ', 
an intermediate position. 

Only the seeds of Nicotiana quadrivalvis agreed in their behaviours 
darkness with the sample of N. tabacum used by Gassnkr. 


(1) RAcmmso, M., Vcbtt du Kctmung dtr Tabaksamtn. Lands Plftnteantuin Bulled* 
I’Institut botanique dc Bultenzorg Mte. VI, 1900. 

(2) Gassneb, G., £t«t»g« mut Folk von tuimun&s-ausHitMUr Wtfkung der Stickstofiu ,, ' r 
dungen auf LictytmpfindUcht Samcn. Bn. d. d bot. Ges. Bd, XXXIII, S. 217-23;. i’>i? 
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The Influence of Mineral Matter on me Germination otPeasW, — magu^ne, l 

and pr.MOUSSV» K , in Comptes rendus da Stance* de VAcadtmie da Science*, Voi. 16;, 
No. 2, pp. 45-5** **»**», July 9 . 1917 . 

The influence of metallic salts on germination varying with the nature 
the mixtures in which they occur, the writers have determined the action 
^ich each single salt exercises when alone and dissolved in perfectly pure 

iter. . 

I11 1 able I, the weights indicate the absolute quantities of active sub- 
mce regarded as anhydrous which have !>een added to the water moisten- 

I the sand, that is to say, placed at the disposal of 10 seeds; the alumin- 

II was administered in the form of potash alum. 


Tahlk I. - Length (in mm.) of the roots a/ter 24 hours’ soaking 
and 6 hours’ germination. 


Salt* employed 


Weight o( active substance 


| J ! 1 

0 mg. o. 10 mg. 0,15 mg. 1 0.50 mg. 1 mg. j 

a mg. 

5 


Kliuit: chi* 'title. . , 

|j 6 mmUo 

ilit-jiuiu chloride . 

■ • • * • p 3 p 3 

knuminm 

. . lh 2<» 

tlciUTU SUlplLltC . . 

.... Uo 142 

font ill! :i cblotUlv 

*25 

irium chloride . . 

' 2 ' 1 ;2S 

aunoiuiu >ul\>hau- . 

i<7 I25 

IK ^alphnic 

. 2 , \n 

tutsans ^ hi. Tide . . 

| 2 “ ‘\0 

fcmiitiiim <ulph.de . 

. . 20 , 2 t» 

M l chi'.ri'k* 

... : 2 e | 2 t* 

>pj»C‘T sulptut c . . 

-gt, 2 t> 



teogth <A 

roots 



mm 

; 25 

mm 2'* mm' 26 

tnm!33 

tnm^t 




U3 

i 24 

j 2 5 

'25 


zh 

hi 

>33 


h* 


70 

|74 

|75 

[ 7 * 




3* 

35 

<44 

34 


53 


31 


j‘5 



n 


3‘> 

34 

35 

j.U 


24 



20 

J 19 

|«7 



j 

30 

39 

\* 2 

40 




54 

34 

;33 

R 



ih 


117 

*5 

‘4 


-5 

l l ? 

j*4 

.0 


Ucaii be seen that, apart from the ca$» of calcium, which is exceptional. 
ie diflerences remain fairly slight up to t he projnntion of 0.05 mg. of 

tltjer seed, corresponding to. 1 - 1 — of its drv weight ; however the ee* 
2500 * 

^ral facies of the seedlings distantly changes when one passes from one 
iittai to another. 

Calcium appears to be the only body which, in the absence of all others, 
i capable of ensuring the normal germination of peas at the outset With 
proportion of o.or mg. per seed of the sulphate or chloride, which corres' 

on,J '' l>) aoo J mg. of the metal, i. e . to about - — of the weight of the 

40000 

r y seed, the length of the roots increases by nearly one half and ab- 
)r *nt hairs begin to appear. Its action, therefore, begins to make itself 


( "S<t K t Autiust 1.117, }io. •!>. 


l«) 
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felt in extraordinarily small proportions, inferior to those in which the ^ 
jority of poisons begin to produce an effect. M, Coupin (i) has shown ^ 
calcium salts in excess hinder the formation of hairs on the roots of ^ 
dium sativum. On comparing this statement with those of the present wjjj 
there are grounds for concluding that the production of root hairs is, 
the part of calcium, a proof of favourable action and thus also of a prop 
tion suited to the needs of growth. On the other hand' their checked, 
velopment and a fortiori their absence constitute a proof of poisoning 
an excess proportion. # I 

Vegetable matter possesses a powerful affinity for lime which i Sc J 
of the indispensable factors for the beginnings of plant life. The seed ^ 
not contain in itself a proportion of lime sufficient for its needs. Anal™ 
of the seed from the point of view of alkaline earths only gives the resj 
shown in Table II 


Table II. — Analysis of seed ( alkaline earths). 


Proportion 

TotaJ 

Ume per cent. 

Magnesium per cent 

per cent, 
of seeds 

ash 

per cent. 

of ash 

of organs 

of Mh of organ* 

xi.52 % 

2.60 % 

19.90 % 

0.56 % 

13.92% 0.39% 

88.48 

2.95 

i« 5 * 

0.04 

7 . 3 ! 

0.23 

— 

3.93 

353 

0.14 

6.49 

0 . 2 J 


Abaotate we ight petwd 

of organ* Umc Magna* 

14.50 mg 0.081 mg o.o<;: 
113.00 0.050 

1:6.36 0.13 1 0.316 


In proportions less than those in which they are toxic and in the co 
ditions of the actual experiments, the harmful metals did not favour thJ 
growth of the roots. 

After calcium, at the rate of 0.05 mg. per seed, at which propoitioj 
the toxic elements employed do not produce any effect, there come stronj 
hum, manganese, aluminium, barium and magnesium much less favourably 
then the alkaline metals, zinc, lead and copper, which seem to have no ini 
mediate effect. 

This study of the development of the roots is to be followed by anotha 
on that of the stems. 


804 -The Influence of Hot- Water Treatment on the Germination Percental oil 
Seeds of Atbixzi a ( Mo J ocean a Miq_, Pitheeolobium Saman BUl, M 
most invisa Mart and C rot a I aria striata D. C. — hoxwo, j. a , in ^ 

van het Deli Proefstation No. 7, pp. 15-24 Medan, December 1916. 

The hard seeds of Albizzia molucazna, Pitheeolobium Saman aa 
Mimosa invisa can be forced to germinate by treating them with liotwate 
The use of boiling water, however, as recommended for Albizzia by some® 
thors, is very disadvantageous; sometimes all the seeds are killed ; amlevi 
8o° or 70° C. is too high when the temperature decreases slowly aau t 
mains at this height for half an hour or more. 

For Albizzia the best water temperature for soaking the seeds is aboi 
6o° C. Fresh hard dried seeds may stand 70° C, very well ; but 6c^ C 
sufficient and for older seeds far better. 


(£i-l 


(i) Cf. Comples rendus de PAcatUmie dts Sciences, Yol. 164 1914. p.641. 
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geeds put in water at 8o-ioo°C. showed a higher percentage of germina- 
. on filter paper than in sand. Nevertheless most of them were so much 
Laged that, after pus h i ng out the root top through the seed coats, the 
Ljs were not able to grow further and died. Seeds, soaked in water at 
lower temperature or not soaked at all, germinated better in sand. 

The best results with Piihecolobium seeds were obtained by using water 
LoC, thus io° C higher than for Albizzia, and even 8o° C. gave a higher 
[/cent age than 6o° C. The Piihecolobium seeds are more resistant against 
it water and need a higher temperature. 

; The Mimosa -seeds also showed the highest percentage of germination 
ter treatment with water at 70°C.; but 8o°C. is harmful and gives a small- 
proportion (13 */* % m sawl) than 60° C. (40 */ 4 % in sand). Without 
,t water treatment the germination is very bad. even ia sand, at best 10 %. 

Crotaluria seeds are damaged by all temperatures above 50° C. The 
Alienee <>f water of 50° C. was quite the same as that of 2 7 0 C., in both cases 
leie germinated in sand 38% %, on filter paper 51 % and 50 s /j%. 
rjthout previous soaking the results in sand were better, 32 % and 26 y 2 
1 filter paper. Hot water is very injurious in this case, 

>5 - The Fertilisation ol Gramineae and Legumlnosae in Relation to Selection. — 

r SANDMEN, N. H. (Director of Experiments at Otoflegaard, Province of Toa&trup, Den 
:ii irk;, ill Zatschrift fw PfLmunsuchtunz, Vol. V, Pt. j, pp. t-30. Berlin, Match 1917. 

This paper describes work carried out at the Experimental Station of 
ystnfte (Denmark) on species of Gramineae and Legurainosae, in order 
t determine, by observing the course of flowering in plants which flower 
eelv and by experiments on the isolation of the flowers or inflorescences : 
to what degree self-pollination and self -fertilisation can occur in these 
pedes; 2) to what degree self fertilisation or cross-fertilisation may even- 
naily occur when these plants flower freely. The experiments were carried 
t.t (hiring the summers of 1910, iqn. and 1912 with the following species : 
Ixtylis vtotrurala, Fcsiuca praiensis, Lolium italic um, L. perenne , Phi cum 
Alopecurus praiensis, Poa fertilis Host, Bromus an'ensis , Trifo- 
ium pratense, Lotus corniculolus, Medicare saliva, M. lupuHna. The in- 
stigations of T. Westermaxn on Dactylis glomerata, PhUum pratense and 
tamiis arvensis, as well as other publications on the subject studied, have 
*vn taken into consideration. In order to isolate the Gramineae parch- 
ment or cotton bags or glass cylinders were used and, to isolate the Legumi- 
osac. bags of thin gauze. 

The following methods of pollinisation were used for the Gramineae: 


ri Pollination in the same plant (pollination by the neighbour, '* geitonogamv ”) with 
<jf 1 *ne, two, or several inflorescences at the same time. 

:i Pollination by the pollen of another plant (cross pollination) either bv common 
Nation of two or more inflorescences of the same plant and by suspension of the flowering 
^ policies of other plants, or else by comic cm isolation of two or more inflorescences of 
iri-'ms 3>i;\nts» 

U Pure poUimiUon (for cotuparison with the sclf-potlimsed and criiSSpolUniscd infli > 
scences; on plants flowering freely without being subject to any outside influence. 


3 
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For the I^guminosae the methods used were : 

1) Natural self-pollination (properly speaking). 

2 ) Artificial self-pollination with pollen : «) of the same flower (idf-pollinati^ 
perlv speaking); b) of another flower of the same Inflorescence (pollination by the nti^ 

“ geitonogamy ”); c) of another inflorescence of the same plant (also pollination by the ^ 
bour). 

3) Artificial cross- pollination (artificial pollination by the pollen of another $ 
and, for Lotus cormculatus ; 

4.) Artificial hybnd pollination by the pollen of a plant of another principal type. 

The flowering and fertilisation conditions of each of the above-^ 
tioned Gramineae and Leguminosae are studied, and tables are givens 
1) the results of the pollination experiments ; 2) the number of infloresc^ 
removed ; 3) the total numbei of their flowers and seeds ; 4) the |>ercentq 
of the average relation between flowem and seeds; 5) the average variitig, 
In some of the tables concerning the Gramineae (for example, Phlt m f 
tense, Alopecurus praiensis),* he weight of the inflorescences and seeds dnn 
the different years of the experiment is also given. The table concern! 
Lotus corniculatus a\so includes the average length of the pods and them 
beT of seeds either entirely or partly developed within them. 

The results of the investigations are summarised as follows : 

I. Gramineae. — The results obtained from Dadylis glommfj, U 
Hum perenne, L. italicun , Phleum praiense, A lopecurus praiensis, agree rctj 
those of other workers, and confirm the supposition that these Gramineae ai 
cross-fertilised species. Nevertheless, in the case of panicles tied up ssa 
rately, and in that of two panicles of the same plant tied up together high 
figures were obtained for fructification, as much as 11.5 % of fruit b eh 
obtained in the first case and as much as 1 1 . 2 % of fruit in the second, accoic 
ing to the total number of flowers. Tying up panicles of different plaid 
together always gave much higher figures. 

Dadylis glomerata, Pkleum praiense, and A lopecurus praiensis dmwd 
marked individual differences in their weak fecundity when self-polling 
or pollinated by a neighbouring plant. 

In the case of Poa fertilis and Bromus arvensis, Gramineae whose flower 
ing and fertilising conditions had not been previously studied, it was foal 
that (contrary to that of the 6 above-mentioned Gramineae) almost n«>nia 
fructification occurs both when the panicles are isolated and when mai 
panicles of the same plant are tied up together. 

II. Leguminosae. — In Trifolium pratense it was found that ^ 
pollination, pollination with flowers of the same head, and pollination wri 
flowers of another head of the same plant give such a slight fructifieatio 
(if indeed it prove at all productive) that it must be attributed to chant 
circumstances. 

On the other hand, Medicare sdtiva, when pollinated artificially 1 
naturally, gave a better fructification than that claimed foT it by oil* 
workers. 

Lotus corniculaius proved very slightly susceptible to self-ferh^ 
tion by natural or artificial pollination in the heart of the same flower 
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(^>d fructification was obtained with Medicago luftulina with inflores- 
^ tied up separately and plants tied up in the same way. Kjrchner's 
Jnent that the perennial form is less fertile than the annual form was, 
»ver, not confirmed. 

Selection of Spring Wheat in Sweden. — Nilwon-Ehlr, h., in Simps VHade- 
Tidskrift, Tear 28, Pt. 2, pp. 51-76. Mai m£*, 1917 
Until recent years it was thought that there existed a negative corre- 
,u between earliness and yield, the one diminishing as the other in- 
sed. Results obtained lately with winter wheats show that these two 
acters develop, and are transmitted, independently of each other, at 
t up to a certain point. 

In the northern climates, especially in Scandinavia, it is important to 
e wheats which combine the 2 characters " easiness *' and " produc- 
;v , \ The selection and hybridisation experiments carried out attheSva- 
5tation (Sweden) and at its branches, aimed at creating types of spring 
at which should be both very early and very productive. The results 
lined from these experiments from iqn to 1916 are given below : 

1) Yarirfv “ 0840-0841 Svaldfs Extra Kolben " — " Kolben ” X " 0 201 ” 

• varieties “ V T &rparl " and M 0201 ” are obtained, by individual selection, 
u ;i Kmina ” wheat. The second variety is more productive than the 
t (12 % more in 1907). but is not of practical use because of the 
l quality of its grain (angular and badly formed, weighing relatively lit- 
per bushel). In order to unite in one type the productivity of 0201 ” 

I the earliness and good quality grains of “ Kolben ", these two varie- 
, nvre crossed. From the many hybrids was isolated the line 0840-0841. 
s’ called “Svaldfs Extra Kolben ”, and which is highly valuable from 
ry point of view. From 1911 to 191b a series of comparative cultural 
k-rinients was carried out at Svalof with this wheat ; the results are 
en in the following table : 


frsn/f* of comparative cultural experiments at Svalcf from 1911 to 1916. 


Vat ir tv j 

1911 j 

1912 

T j 

*913 j 1914 | 

> 9*5 j 

*916 

\ven& 1 

Relative 

Index 

k^i Extra Kolben. . . 

YwW 0/ 

54.9a I 32 - 7 o 

in art. per mere. 
26.98 ! 17-04 

] 

21.76 

SLt 5 

114 

, 

2 i.i 4 

* 5 .o 8 

2K26 *6.23 

16.28 


tntt ; 

107 

lots Kolben 

21.4O 

* 8 .o 9 

avia j 8.62 

22.06 ! 

;o.S6 

SMI 

IOO 



aj.91 

1? 20 

2 J 96 \ lfi.64 

15.916 

2031 

tllS | 

IO4 

•080 Extra Kolben . . . . | 

It 

'eight in 

59.22 

IPs. per bndui. 

63.78 j 65.95 

| j 

59-91 i 

(U 4 \ 




57 - 2 * 

62 74 t 63.06 

j 6082 j 

56.65 | 

■ M il | 


lots Kolben . 

- 

fiO-4 3 

63.70 | 66. II 

j 62.0.2 | 

59-94 i 

i <tM \ 

— 

Extra Kolben .... 

IFHgtU in otNMt of 2000 {reins 
1*83 I :.*?7 1 t 364 I 1 *56 

1.046 

l.o?9 

IM | 


1 . . 

1 1 - 55 * 


| 1.6*7 1.286 

1.361 

1.361 

1.419 

— 

Kolben . 

i *.*«3 

| t.ao2 

1 1.305 

I. (»l 

1 l °79 

119 

! — 
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In all years, whether cold and late as 1912 and 1916, or warm ^ 
early spring as 191 1 and 1914, the new variety alway exceeded even “ 0^ 
in yield. This was certainly due to its greater earliness, for, in the years u 
and 1915. when climatic conditions were particularly favourable 
consequently, great earliness was not required), the variety " 0201 " g, 
a yield about equal to that of the variety “0840-0841 Extra Kolb, 
In the cultural experiments at Malmohus this last variety gave the foil, 
mg comparative results. 

0 Yield ui grain 

taewt 

Variety pwjfccre 

u8 40—0841 Extra Kolben 25.72 

Y&rpcirl 22.62 

Svaldfs Kolben . 22-54 


Relative ladti 

1 1 4 

loo 

too 



In is thus seen that the new variety surpassed the other two by p 
Outside Scania, in Oestergotland. Halland and Uppland, it also gavei 
promising results. 

Yield of grain 
in cwt. 

Variety per acre RBativc ladci 

0840—0841 Extra Kolben 

V&rporl 

Svalofs Kolbeu ..... 

The following characteristics may be noted : — i) Strength nf etihrsb 
“ Svalofs Kolben 2) Earlincss equal to this variety, for, during the 6 yjj 
1911-1916, the " 0840-0841 Extra Kolben " variety was only one dq 
later than “ Svalofs Kolben ” in earing and I days later in n*t ; is$ 
3) Quality of grain excellent, weighing as much per bushel as Svalofs Kd 
ben" and more than “0201 ” ; moreover its small sire {see weight p( 
1000 grains) allows a great saving in sowing without affecting the yieM 
The new variety *' 0840 - 0841 Extra Kolben " gives the following e«riil)is 
tion scheme with regard to the characters of the parents “ 0201 " and Sh 
lofs Kolben " : 

0840-0841 
Extra Svalofs 

ozoi Kolben Kolben 

(+) 

( + ) - 

-f -f 


+ 


YieH iti grain . . . 

Barlines* 

Weight per bushel . 
Size of grain , . . . 
Resistance of culms. 


17.08 x,: 

— mi 

15.87 uo 


This new variety, which so advantageously unites the best char acts 
of the two parents while eliminating thf negative characters, will be puh 
the market in 1918 and may be used with assured success in all distrt 
where " Svalofs Kolben " is grown : Skine, Halland, Gotland. O 1 '^ 
land, Vlstergotland. Its yield, exceeding by 14 % that of " Svalofs & 
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. j j .1 0 id.r*d the most productive wheat, gives it, in selection, a 
of success never hitherto attained. 

2) Variety "0804 Svaldfs V&rsquarthead ” *= « Varparl " X " 0201 
By crossing " Virpil " with w 0201 " many hybrids were obtained, 
re was a marked absence of uniformity and it was only with great diffi- 
v that a variety — ** 0804 * — which could be advatangeousiy used, 
isolated. It gave the following comparative yields ; 


YUd in grata 


iucwt 

V»rl*ty per acre Relative Index 

0S04 23. 73 ir.8 

V&rpftrl 22.38 102 

Svalofc Kolben 21.90 100 


In grain yield, then, the variety “ 0804 ” is slightly inferior to the variety 
F^xtra Kolben " (see above), but it is distinguished by the elasticity and 
ength of its culms (resistance to lodging), which make it suitable to very 

<oils very rich in humus. 

3) Variety “ 0880 ** — ** DalavdrhveUt ’* x " Svaldfs Kolben ’\ — 
le 0 Kolben ” and" Extra Kolben ” varieties are too late for central Swe- 
jn. In order to obtain a spring wheat adapted to this district, “ Kolben " 
heat was crossed with the " Dalavirhvetet *’ native wheat so as to unite 
one plant the earlincss of the one variety with the resistance to rust cha- 
cteristic of the other. The line '* 0880 ” is derived from this crossing and 
ipcars to fulfill the desired requirements. It gave the following comparative 
elds (1 series of experiments) : 

Variety 

.*880 .... 

Kolbt n . . . 

1 >alav&rhvetet 

The following other characters of the new variety may !>e noted : — 
It ripens 4 days earlier than ** Kolben ”, but 1 day later than "Dalav&r- 
.vtet ; 2) Straw' as strong and as resistant as that of " Kolben ” ; 3) Resists 
st well. It shows the following combination scheme with regard to the 
laracters of the parents : 

Kotben otto Dotavorinretet 

Productivity 4. 

Rarliaess — 

Resistance to rust 4 

Resistance <>C culms 4 

' 0880 " is, therefore a valuable new variety for central Sweden, more 
pecially so if the work now in progress allows the weight per bushel to 

- increased. 


(+) 
( + 1 

4 - 


YWd o i grain 
In cwt. per acre 


I 

>’>-35 

18.00 


n ‘ 
18. s? 
>7-76 
17 it 


to8 

loo 


Relative Index 
II 

109 

lt>3 
TOO 
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The experiments described all gave positive results. The other ^ 
riments may be summarised as follows : 

4) “ SehlanstedUr ” X " Vdrfidrl " cross carried out to unite the pro^ 
ivity of this German spring wheat with the earliness of 4 Virparl " ^ 

5) Interesting series of crossings between " Sol " autumn wheats and'% 
ben " spring wheats. The F 1 hybrids have the character of spring ^ 

In the Ft generation y 4 of the hybrids have the character of autumn wia 
and */ 4 the character of spring wheat. In the following generations tj 
the latter preserve and transmit the spring wheat character while */ |COj 
tinue to break up into spring and autumn types in the simple Mended 
ratio of 3 : i . 

6) Cross between “ Extra Kolben “and “ HallandskavdrhveU " (A'dL 
Halland spring wheat). Although the varieties obtained up to the piJ 
unite in satisfactory proportions and with equally satisfactory results ty 
characters “ productivity ” and " earliness ", it is not impossible to ojj 
tain subsequent improvements. This is the result aimed at with this crossi^ 
the “ Extra Kolben ” variety already surpasses the “ Kolben ,J variety- b; 

14 % in yield of grain ; if it were possible, by a new cross, to bring this up ti 
20-25 %, the position of spring wheats in Swedish rural economy would 0] 
very greatly improved. 

807 - Hybridisation Tests between Spelt and Wheat in Holland. — Gkeuh. h. ma^ 

iu Culture, Year 20. No. 1 + 5 , pp 140-158, 2 plates. Wiijtidtigen, May 1917. 

Common wheat ( Triticum sativum tenax vulgare) and spelt wheat (M 
cum sativum Spelta) are two varieties of Trittcutn showing such great aua-j 
tomical and morphological differences that, till lately, they were considered] 
two distinct species : Triticum utlgare (wheat) and Triticum SpelU (Spelt). 
The lack of affinity' between these two varieties gives a particular interest 
to all hybridisation experiments. On the other hand, the attempt to unite 
in one and the same type the productivity of the best wheats with the to* 
ance to cold of spelt may lead to practical results very useful to the de- 
velopment of the cultivation of cereals in Holland. The experiment;* wfR 
begun while the author was studying under Giltay, interrupted, and taka 
up again in 1907 at the Agricultural Institute of Wagetiingen. Beanllox 
redglumed spelt {“ roode ongebaarde spelt ") was chiefly used, and ' Es** 
hairy-glumed wheat (“ fluw'eelkaf Essextarwe ”). 

The spelt has the following characteristics ; 1) long ears with spikeiets 
far apart ; 2) smooth red glumes ; 3) red caryopses ; 4) inflorescence 
very slender, breaking when threshed. The characters of Essex wheat ait. 
1) long ears with spikelets close together ; 2) white glumes covered 'viu| 
hairs ; 3) white caryopses ; y) inflorescence axis strong and elastic. Tbc 
F t hybrids showed : 1) red glumes covered with hairs ; 2) coloured earyiipse, 
3) thickness of spikelets intermediary to that of the two parents. 

During the tests the plants to be hybridised were growm in pure 
and all technical precautions (wide sowing, tying up of the inflorescence, de.) 
were taken to avoid the apparition or intrusion of impure or new chaw 
ters.In 1916 a very careful Mendelian analysis of the F t generation wu* nia« 
the colour of the glumes ami caryopses, the presence or absence of hair 
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^ glumes studied, and certain conclusions drawn with regard to the 
m i ss ion of the character " density of spikelets The h\ plants were 
lived from 3 different hybridisations and formed a total of 4189 plants 
nded as follows : 


Hybridation 


Number 
of plant* 
In P, 


I „ Red beardlew spelt, plant No. i X Essex, plant No. i . . _ 1341 

ll. Essex, plant No. 2 X Red beardless spelt, plant No. 3 . . . 1409 

HI. — B e&vc, plant No. 3 X Red beardles* spelt, plant No. 2 . . 1439 


The presence or absence of hairs on the glumes and the colour of the 
niies and earyopses (white or red) allow the hybrids of F t to be distinguish 
d and grouped fairly easily. In doubtful cases, which sometimes occur 
determining the colour, the plant examined is not included in the ealcuLa- 


m. 

Table I summarises the results of the Mendelian analysis. These re 
Its are afterwards discussed. 


TABUS I. — Results of Mendelian analysts of F r 


Number 

of plants 
to F t 

Plants 

with hairy 
glumes 

Plants 

with. 

smooth 

Hornes 

Plants 

with ted 

glumes 

Plants 

with 

white 

gjomcs 

Plants 

with red 

caryopaes 

Plants 

with 

white 

coiyop- 

Plants 

with 

glumes 

of 

doubtful 

colour 

1 34» 

989 

352 

! ■ “07 j 

334 | 

| * 324 

17 

MO 

1 409 

1 O42 

367 j 1 146 

263 

I 388 

21 

I 135 

* 439 j 

* °75 

3*>4 

» I * * * * * * * 53 

286 

i 402 ; 

27 

>48 

4 IS* 

! 

3 IU 

t •** 

UH 

m 

1 : 

•5 

4*3 


i) Hairy glumes (FF) and smooth glumes (ft). — Table II, which gives 
hr number of plants of each of these two ty^ies, shows a very' satisfactory 
’ftement lietween the numbers found and the numbers calculated. There 

evidently a ratio 3 :i between these tv]>es, showing that it is a question of 

ono-hyhridism with dominance of the character '* hairy' glumes ” 

If F represents the genetic factor determining the presence of hairs, and 
:he factor determining the absence of hairs, Essex wheat may be represen- 

d by the forum la FF . spelt by ft, and their hybrid of the 1 st. generation by 
w gametic fonnula Ff. This hybrid produces two kinds of sexual cells, 

and i which, in the 2nd. generation, may form the following 4 groups : ~ 

Ft, IF, ft ; in other words, in the 2nd. generation there will be 9 / 4 hairy 

umol pbuts and ,/ 1 smooth glumed plant-'. . 

-i Red glumes (BB) and white glumes (bb). — As in the preceding case, 
1,1 ratio Iwtwecn these two types is 3 : 1, and the number of plants found 
;rt\s well with the number calculated. 
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Table II. - Hai \ry glumed and smooth glumcd plants in F r 
between the numbers found and the numbers calculated . 



Numbers found 

Numben calculated 


Hairy glutned 
plants 

Smooth ghmed 
plants 

Hairy gkuned 
plant* 

Smooth 

planti 


989 

— 

1 005*75 

33525 

n 

1 042 


1 056*75 

352.25 

m 

1 075 

364 

| 1 079.25 

359-75 

Total 

S IK 

1 m 

| S 141.11 

!•«.* 


3) Red caryopses and white c ary of>sts. — In the F t the ratio betw# 

plants with red caryopses and those with white, caryopses is 63 : r. cd 
responding to a tri-hybrid. The difference in colour between rtd spelt ai 
Essex wheat is, therefore, due to 3 distinct Mendelian unities R, R,. I, 
of which one alone suffices to determine the red colour . Spelt nuiy, ihn;, i 
represented by the formula RjRj R 2 R 2 RaRc- wheat by fjfj rfrt*3 r 3' :iTK ' i ti 
hybrid of the 1st. generation by R t rj R,r 2 R a r, This hybrid produces M 
ferent sorts of sexual cells : R 1 R 2 R 3 ; R 1 R 2 r 3 ; Rjr,R a ; Ri^fa. r iRf^3 r i R*i 
r ir 8 R 3 ; so that, in the 2nd. generation, there are 64 possible eomUa 

tions, ot which one only, r^r, y fjiyv has white caryopses. The Tate 
between plants with red caryopses and those with white caryopses is, there* 
fore, 63 : 1 . 

4) Density of the spikelets. - The author has so far been unable toobtaii 
analytical data as exact as in the preceding cases. Nevertheless, >onie d 
his conclusions are worthy of note because they contradict in p^rt the hypo 
theses hitherto put forward on this subject. Spelt has long ears with fa 
grains, fcssex wheat, relatively short, compact ears, whereas the F, hybrid 
show characters intermediary' to these two. In the F, are found ; plants d 
intermediary character, plants with the characters of the parents, and finally 
a fact which is both interesting and remarkable, stable forms with ears sti 
more compact than those of Essex wheat. In another set of experiments tb 
author also obtained forms with compact ears by crossing spelt with " (id 
der I ” wheat with lax ears. 

These results suggest the following considerations : 

a) According to Nilsson-Ehle, the character " compadum " is due t 
the presence of a factor C which determines the shortness of the internode 
This factor predominates over those of length - Lj Lg — which it domiiutf 
absolutely, so that a plant with the formula CC LjLj LjL*, and a plant rit 
the formula CC l] 1 , U t will always have an equal quantity of compacted 
According to Nilsson-Ehle this factor will always be found only in typ 
with compact ears, never in the others, whereas the author obtained bw 
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th compact ears by hybridising beardless red spelt with " Gelder I " 

ieat, both with lax ears. 

6) According to NT ilsson- Ehle , the factor C is purely inhibitory and 
eative, and the only action it exerts is to prevent the other factors from 
owing their effects. How then is it possible, in the 3rd generation (F s ) 
explain the appearance of plants with ears much mote compact than those 
gjsex wheat ? In thi3 case, on the contrary, the factor C seems to exert 
directly determinative, positive action. 

g - Experiments to Hybridising Wheat and Rye to the United States. — 1. 1 , eighty, 

C. E. Carman's Wheat-Rye Hybrids, In TKe Journal of Herukty, Vol. VII, No. 9, pp 420- 
( , 7l 5 fig. Washington, September, 1916. — II. McFaddrn, Edgaad A , Wheat-Rye Hy- 
brids, Vol. VIII, No. 7, pp. 335-336,1 fig. Washington, July 1917. 

I. _ It appears that the first cross between wheat and rye was effected 
• A. S. Wilson of Edinburgh (Scotland) who presented his results, April 
1875, in a communication to the Botanical Society of Edinburgh, without 
IW ever giving any illustration of the hybrids obtained. The plants were 
erile, so the hybrid was not carried further than the first generation. 

About 1877, E. S. Carman turned his attention to improving wheats : 
j by selection ; 2) by changing spring into winter wheats ; 3) by crossing ; 

| by hybridizing wheat and rye. He seems not to have known of Mi. 
fiLSOx's work. 

! In the Rural New Yorker of August 30, 1884 is shown what is probably 
je first illustration ever published of a hybrid between wheat and rye se- 
ared by Carman, This hybrid produced a few seeds from which experiment- 
tion was continued and from the progeny of which a variety was produced 
nd disseminated. A head of Armstrong wheat, a beardless variety known 
5 Landreth, and now called Martin Amber, was selected for the female 
went. In this head, 10 more or less imperfect kernels formed. Of these, 
germinated. Although the resulting plants differed from one another in 
m length, the colour of the glumes and of the straw, 8 of them showed 
ily wheat characters without any trace of rye. For this reason, the writ- 
■ is of opinion that Carman was mistaken in regarding them as hybrids, 
he ninth plant obtained, and which is given in the above-mentioned fig- 
re, is on the other hand, dearly a hybrid of wheat and rye. This is shown 
> the shape and general appearance of the head, the arrangement and 
naber of spikelets, the glume characters and the culm. The latter resem- 
ed that of rye except in colour, having the whitish down near the head 
hich never appears in wheat. This plant bore 10 heads which produced 
it 19 kernels, thus being nearly sterile. From these seeds, however, 14 
ants were obtained, these produced altogether 107 heads (from 2 to 13 
■ r plant) and showed great variability. Rejecting all inferior heads, 
lough grain was saved from the best to plant a plot of l /» ( or V») acre. The 
w c rop varied remarkably and was entirely different from either wheat 
rye. Heads 7 inches long were not uncommon and some bore compound 
•ikelets. Other heads were scarcely 2 inches long. Carman continued his 
tyeriments : he tried to fix selections from the wheat-rye hybrids until 
• 1 ) 2 - at which date he introduced 3 new varieties : Nos. 1, 4 and 52; the two 
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first were considered as wheat X rye hybrids, and the last® a pure ^ 

cross From the data given, it cannot be ascertained whether the two ^ 

were actually descended from the true wheat-rye hybrid. In 1% ^ 
further introductions of wheat varieties were made, No. 57 and No, j 
The first did not originate as a ctoss with rye, but the latter is a true n. 
wheat hybrid and a variety of it bearing the name of Rural New York, 
No. 6 is now included among the wheat varieties of several experiu*, 
stations of the United States. .... ... 

Carman continued the crossing of the wheat-rye hybrids with rye I, 

2 successive generations ; one head, F, pollinated with rye pollen in * 
gave, under a form F*. 17 kernels which resulted in 14 plants. Tht$ 
were nearly all sterile and the F, was completely sterile, which put ana) 

to the work. . ... 

These experiments therefore show that crossing wheat and r\e is po$. 
sible, but difficult ; that the hybrids show great variability, characters a* 
pearing which are not present in either of the parents ; that the 2ud.cros 
with rye is almost sterile, and the $td. cross completely barren. 

II. — During the last 3 years, the writer has been engaged in woil 
much resembling that of Carman. He aimed at obtaining a winter whes 
which could resist the severe frosts of Dakota. He thus chose the mo« 
resistant types of wheat and rye, the Turkey and Swedish varieties. 9 h cad 
of the former, on being pollinated with pollen from the latter, only produ« 
9 kernels, a maximum of 3 i>er head. Two only germinated, and product 
a wheat plant, the other gave rise to a true hybrid though much resembling 
wheat. In culm length and the number of spikelets per head, the hybrid 
was intermediate between its 2 parents. It was remarkably vigorous. ^ The 
first heads it formed had anthers without pollen. Some of the iatei- 
formed heads were pollinated with pollen from the Kharkow variety of! 
winter wheat and 3 kernels were thereby obtained. These products! 
2 plants but they died during the winter 1916-17 which was exceptional!? 
severe. The writer intends continuing his experiments. The figiae 
given in this article shows very clearly that the hybrid head is intermeuiaa 
between those of its parents. 


809 - Experiments on the Artificial Hybridisation of Rice In Java. — Rocx. l.i 

T eysmannta, Year 27, Pt. 9 anil to, pp. 502-519 Batavia. 1916. 

The advantages of selection by hybridisation are first summand, a 
an introduction, then the results obtained by applying this method to rice 
at Buitenzorg (Java), are described. 

Among the varieties of rice cultivated in this district are : - 
Serang ”, a native of Carolina, characterised by its earliness and the 
quality of its grain (heavy and bulky), and " Skrivimankotti , a natn^ 
Suriman, well-known for its high yields. In 1907, van per Stok ! ^ 
took hybridisation experiments with these two varieties in order to 
one and the same type the productivity of “ Skrivinr nkotti ” and the! 
quality grain characteristic of ” Karang Serang Selection from the 
bridsof the 2nd. generation (FJ w as begun by isolating those plants V« 
best corresponded to the type aimed at in order to derive new liiK‘ sJr0 



PLANT BREEDING. — CEREALS AND PULSE CROPS 


1241 


the beginning the resultsof these experiments were not very satis- 
^ory owing to the heterogenity and lack of stability among the progeny, 
s may. perhaps, be explained by the co-existence of many determinants 
<)M character, which tend to diminish the number of and the opportunities 
com j)i nations showing the value. A further proof of this is the appearance 
he hybrids of new characters found in neither of the parents, as, for exam- 
black or pink awns, whereas " Karang Serang ” has white awns and 
Icrivimankotti M none at all. 

It was only from 1913 onwards that some of the hybrids of the “ Skrivi- 
nkotti " type began to show a certain uniformity and stability, an obvious 
5 that hymozygosis had been reached, at least for certain characters. 

below are given, for some of the hybrids obtained; 1) the weight per 
in ; 2) the yield of paddy per acre. The corresponding figures for the 
ck'planl “ Skrivimankotti ” are also given. 



Weight per grain 

Yidd of paddy 
per acre 


mgr. 

tuna 


— 

— 

Stock plant *' Skrivimankotti *’ 

31.05 

1 .80 

Hybrid No. i 

.... 3001 

2 . Of) 

Hybrid No. 2 

34 74 

1 94 

Hybrid No. 3 

34 4*> 

1.S9 

Hybrid No. 4 

33 -°* 

1.97 

These hybrids, which surpass ' 

‘ Skrivimankotti " both 

in the quality 


their grain and in yield, correspond fairly well to the desired end. The 
Karang Strang " variety is still superior with regard to the weight per 
lin (37.23 mgr.), but it is quite possible that by selection and bybridisa- 
-11 still better gametic combinations may be obtained. 

The most efficacious method of hybridisation is as follows : — cut the 
p of the glumes with scissors a few hours before flowering, then remove the 
tilers with a fine needle, pollinate a few hours after with the pollen of auo- 
er plant It is not necessary to reclose the hybridised flowers, but the 
ancles are enclosed in a gauze envelope, which is protected at night and 
ning rain by a little cover of dry leaves. 

By this method the author, in one case, obtained 43.3 % of successes, 
n the other hand, the results were sometimes less good, 01 even negative, 
wti the difficulties inherent to this method of hybridisation, and were 
rpdy dependent on the condition of the pollen at the time of pollination. 

jo - Experiments with Small Grains (Wheat, Barley and Oats) Under Irrigation in 

Idaho, United States. — Welch, J. S., in C’lMr erstly of Idaho Agricultural Experiment 

>uv: >n, Sub- Station, Bulletin 03, 24 pp. Moscow, Idaho, January 191 7- 

In 1 Cjoq, the Office of Irrigation Investigations of the United States 
apartment of Agriculture and the Idaho Experiment Station established 
£ flooding Sub-Stat on for experimental work in the irrigation of farm 
ops. The Station is a tract of 40 acres located 2 miles south of the 
wn of Gooding on the great Snake river plains at an elevation of ap- 
Coxiniately 3600 ft. The Bulletin analysed is based ujxm the results of 
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experiments conducted at this Station dunug the years 1909 to lgi6 
inclusive The writer gives the following summary. 

The small grain crops are of great importance on the irrigated fan, 

° f 1 Wheat. - Of all the spring varieties the soft white ones are i*j 
adapted for growth under irrigation. DicUow is the lead* 1 ?? variety po , 
tinder irrigation at this time. For average irrigation conditions, the dun® 

wheats are not recommended. , „ . 

In the irrigation of spring wheat, water can be used most effictenfl, 
in the earlv stages of the plants' development If but one irrigation cant, 
riven, it should be applied just before the first jointing stage of grow* 
If water is withheld till the gram reaches the soft dough stage, it is of, 
value to the crop. The most satisfactory results were obtained at fc 
Gooding Sub-Station by the application of one irrigation just before ft, 
first jointing and another between the first jointing and the blooming stag. 
In the growth of spring wheat it is not advisable to apply a total of mon 
than one and one-fourth acre-feet of water per acre. 

Winter wheats can be grown to advantage on irrigated lands ; periup 
to best advantage in those sections where irrigation water is not plentti 
On the Station farm the best varieties have proved to be " Jones Kite' 
and " Turkey Red ”, In the irrigation of winter wheat, one irrigation d 
sliehtlv less than three-fourths of an acre-foot of water per acre, given just 
before heading was found to be sufficient. The average yields obtained a 
the sub-station by means of irigation are given in fable I. 

Table I. — Performance Record of Irrigated Wheals 


: 

Time from 

Average 
height of . 
plant* In 
inches ( 

j[ 

Yield per acre 

Name } to mat util y 

1 in day* 

Crain 

in boaheb j 

Straw 
in tons 

So.U spring wheats : 

Marquis. 

114 

l 

45 I 

532 

i 

I.96 1 

1.86 j 


117 i 

47 j 

4 tu 

College Hybrid No. Ml • * • 

n 4 

43 ; 

43.H 

J 74 | 
1.86 

Saskatchewan Fite 

114 1 

43 

416 


1 17 | 

46 | 

39-4 

1.89 

Palouse Biuestem 

"4 i 

45 

37-* 

1.97 

Galgalos j 

hi 

38 

35*3 

1-55 

Spring wheats, durum type. 
PeHssiei 

109 

46 

l 39 s 

1.91 

Kubanka 

109 ; 

47 

| 38.3 

1 91 

Purple Durum 

loo 

45 

\2.2 

\ 

1.98 

Winter wheats: 

Jones’ File 

272 

45 

536 

1.78 

1.88 

Turchey Red. 

275 1 

45 

52-4 

KoffcJd 

276 

49 

42.8 

1-57 

Missouri Red Fulz. 

272 

55 

40.5 

J 

2.06 


I per busid 
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Table II. — Performance Record of Irrigated Barleys, 



Grain 

Straw 

Name 

per acre 

per acre 

tmabd* 

tons. 

“ 

— •> 

— 

Trebi 

• ■ - - 95-5 

1.61 

Beldi No. 1209* 

. . . . 87.3 

1.46 

Sandrel 

. . . . 82.9 

1.46 

Bohemian 

. • • • 84.21 

* 1.69 

Horn . : 

. . . . 81.65 

1.94 


* Centner numbers of the Californian Experiment Station where this variety and also 

foi4"t were originated. 

Barley. — Of the six-rowed type Trebi, Beldi and Saridrel were the 
Reties which gave the highest crops under irrigation. The best va- 
ries of the two-rowed type were M Bohemian ” and “ Horn *\ Eureka was 
he best of the hulless type. 

For irrigating spring barleys about 1 l /* acre-feet of water should be 
pjjlied ]>er acre, tinder normal irrigation winter varieties of barley are 
iot nearly as productive as the spring-sown ones. Winter barley should 
c irrigated just before the appearance of the ears and only about l /t aere- 
not of water applied per acre. 

)ats. — A large number of the varieties of oats are very productive. The 
est from this point of view are Swedish Select with 96.6 bushels of grain per 
ere and 1.63 tons of straw per acre, and Wisconsin Pedigree No. 1 with 96.5 
rashels of grain and i.6q tons of straw j>er acre. Oats do not require more 
han 1 5 /| acre- feet of water per acre. 

11 - “ Kafir M and u Milo ” Sorghum as Grain Crops and Fodder Crops in Arid Soils 
Experiments made In the Argentine. — vullalba, abwham, in Mtntitmv <u Agri- 
cuUutd ib la Sacion, Dir&ct 6 n gentrai de hnstHanta t I nvestigacioncs agricola- s, Section 
i'nsc-fwma extmitva, Boldin So. 46, pp 32, 6 plates. Buenos- .Vires, 1916. 

With the exception of the most important varieties ( halcpensis , saccho- 
tUm, scnftaritm), the cultivation of sorghum as a fodder and grain crop is 
nknmvn in the Argentine. The author washed to test its suitability for 
he arid, dry-wind beaten districts of the southern part of the Republic, 
tie*- districts are not suited to the cultivation of wheal or maize and are 
irgtdy uncultivated. The experiments were carried (mt in various districts 
i col 1 a lx> ration with the farmers, aud those made at Vilelas, in the centre 
t the Chaco of Santiago del Estero are specially described. Three varie- 
:t*s were used : 1) white kafir with black glumes; 2) "Colorado ”, or red. 

'> 3) yellow milo. They were all sown on maize stubble, the soil being 
repared bv two consecutive bar rowings ; a Planet cultivator was used, 
he yields per acre were; — white kafir with black glumes, 28 *4 cwt ; 
d k tfir, 29 */ 4 cwt. ; yellow milo, 39 s / 4 cwt. 

Hit milo ripened 8 to 10 days before the kafir and, in other districts 
s wcli. gave a higher yield than kafir. 

The advantage of sorghum lies in its great vitality ; if it be destroyed 
- the teeth of animals, locusts, or other causes, it produces new shoots and 
t3 H yields a harvest. Moreover, the grain ripens before the culm, and when 
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it is harvested there remains an excellent and abundant yield of 
By sowing sorghum early, that is to say, in August or in September, 0n ^ 
two crops of green fodder and one or two crops of grain are obtained, acet#4 
ing to whether, at the first harvest, the culms are cut low. Sorghum is Vei . 
sensitive to frost. It does not encroach on the land and has very few ^ 
mies, the most harmful of which are birds. 

The cultivation of non-sugar sorghum in the arid soils of the Argent^ 
is strongly advised for the following reasons : 

1) The above-mentioned varieties are more resistant to drought ^ 
hot winds than either maize or wheat ; 

2) Their cost price is less and their yield greater than those of niai* 
or wheat. The following table is based on the average cost price and aver- 
age unit yield for maize and wheat throughout the Republic, and for kafij 
in the Chaco Santiagneno : 


Cost Prices and Unit Yields of Wheal , Maize 'and Kafir. 


Expenses 

Wheat 

Mali r 

Kafir. 

j 

Preparation of the soil, sowing, cultiva 

i. 9 . d. 

£ S. <1. 

£ *.T 


2. 4. 0 

I. 15. 2- 

J. 15. 2 

Rent of ground 

O. 17. 7 | 

1 . 6. 4 

0. 8 . , 

Threshing, sacks, transport 

«• 4 - TV, 

i. 19. 6>/j 

i 2. tj. ^ 

L 

Total expenses . . - 

4 . «. 1 % 

j 

5 . ». J% 

) 4 H. J 

Yield ptf acre . . . 

} J l j cwt . 

i 

| If cwt. 

| t 4 on. 


3) The food value of kafir flour is equal to that of wheat flour a* the 
following table shows : 

Analyses of kafir and wheat flours . 

Floor alfl*n tfl-Pt 

Kafir floor Wheat 


Moisture 12.06% 14.10“,, 

Xitrogen 9.53 iz.6« 

Fat 1.55 1.60 

Fibre 2.60 0.60 

Starch 73.47 70.50 

Ash 0.80 0.60 


In starch value kafir is inferior to one cereal only — rice. 

4) Sorghum replaces maize very effectively as a food for human being 
domestic animals and poultry. 

5) In pig-breeding sorghum offers great possibilities 011 account of 
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-heap lW (in the arid or semi-arid region of the Argentine ; 2) high yield 
?rain; 3 ) lowcostprie<:i 

6 ) The culms torm an important supplement to green fodder ; some- 
ie$ 2 crops of fodder and 2 crops of grain may be obtained per annum. 

-Shftllu, * Variety of Sorghum, In the Great PWna, United State. -RorecBB, 

BBS-roN E., ill Farmer's Bulletin 827, United Stairs Department of A urtiuUure, 8 pp., 3 fig 

WiisbtniJtoB, D. C., June 1917. 

Many varieties of sorghum have been introduced into the United States 
the past 30 or 40 years ; some of them have proved valuable under dry- 
d conditions in the southern Great Plains. Large, late varieties generally 
mot be depended upon for grain production in this section, because of 
short and often partly unfavourable growing season, Early and mid- 
son varieties of dwarf or medium growth such as the early varieties, milo, 
rita and kafir give the best results. Shailu is not adapted to dry-land 
editions, as it requires a long favourable season to mature. This is shown 
the Bulletin analysed which sets forth the results obtained with Shailu 
lomparison with other varieties in varietal tests carried out at Texas, 
lahoma, Kansas and New Mexico. 

Shailu was imported from India into the United States under the name 
Cyprian Wheat " by the Louisiana Agricultural Experiment Station 
ml 1890. Since then it has been distributed rather widely, particularism 
the southern Great Plains. 

It requires from 125 to 140 days to mature, and because of its late ma- 
ty is more likely to be injured by drought than the early varieties of 
■r and milo. The large open heads are attractive and give the appearance 
.traducing high yields, but, in reality, under the most favourable dry- 
i conditions, the yields are lower than those of kafir and milo, and in 
avourable years, shailu often fails entirely. In addition, the stalks 
slender and easily blown down by storms, making the crop difficult to 
vest. Because of its late maturity, shailu is more exposed to the at- 
(, f the Sorghum midge {Coniarinia $orghko f a Coq.). 

Experiments with shailu have been conducted at the Cereal Field Sta- 
1. Amarillo, Tex., since 1905. This station has an elevation of about 
10 ft. and an average rainfall of about 21 inches. 

The average yields obtained there during the period from 1911 to 1916 
e; Shailu 10 bushels; Dwarf milo 27.4 bushels; feterita 21.8 bushels and 
irf kafir, 19.3 bushels per acre. 

At the Woodward Field Station at an elevation of about 1900 ft., and 
1 an annua! rainfall of about 24 inches, the average yield "during the 
* years 1914-1916 was : Shailu 12.5 bushels ; Dwarf milo 21 bushels; 
nta 15.4 bushels and Dwarf kafir 20 bushels per acre. 
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- Experiments wttb Irrigsted Legume Cw» MUfli MiiMa wfc 

■ Experiments with Ugurae Crops Under Irrigation. In Vnumtty 0/ IMc .ImJ 


S13 - fcxpwniucu*. »*— 

L Experiments with Legume Crop# Under ] _ - - 

Goo(ii«« No. M. x 4 pp. 4 Ag* Mo8uo '», 

Januar> 1917 ; II* The Management of Irrigated Grass Pastures, /fcitf., 

No. 95, r? PP- 3 «*• Moscow, Idaho, January pH? . . ] 

I The legume crops are among the most important tor the irngm 
lands of Southern Idaho. The principal leguminous plants grown a, 
lucerne and clovers, upon which an extensive and growing livestock ink 
t n , is based ; clover seed, peas and beans (field peas are used ui porkj, 
diictioti) The use of all these crops in upbuilding and maintaining the f, 
tilitv of the soil of this region has become one of the first principles of a, 
cultural practice in the State. The work which has been conducted lt j 
Gooding Sub-Station with the legume crops has consisted of the testi 
and comparison of varieties, experiments upon various phases of imgab 
practice, and the seeding and cultural management of the most ..upon, 
of these crops. In the irrigation experiments, all water, both on-flow , 
mn-off was carefully measured, all waste water Mag deducted from, 

amount supplied. . . ; 

Lucerne Varieties. — During the season of 19IG. n varieties d 
lucerne were grown. Very irregular st ands were secured, and therefore , 
data were obtained on tbe relative yields «.f the different varieties. H 
•< common " lucerne, which is by far the most extensively grown m tduk 
usually consists of several varieties or strains 

Seeding. *— Under ordinary conditions, it was found by expeniuejl 
that the best results came from sowing 12 pounds per acre. Heavier *L, 
in°s produced thicker stands, while the seedlings were shorter and las 
coarse and came into bloom on an average 3 days latex than those pm 
from the lighter see.Ut.gs, Only 2 cuttings were taken ; a better H «*! 
of hav was produced bv the 12. !<> and 20 pound seeding* than by tbsj 
and 8 pound seedings. Under ordinary conditions, with a properly preps 
ed seed bed, and a sufficient moisture supply, it is waste of seed to use nw 
than 12 pounds per acre. The best results were secured by sown* si 


cenie with a drill. , , 

Irrigation. - During the seasons of 1910 and 1912, experiments w 
made with a view of comparing the relative value of the corrugation as 
the flooding methods for the early irrigation of lucerne. On the r.otttk 
were irrigated bv the corrugation method the furrows were 30 inches apa 
The sowing was' done on relatively dry soil and irrigated afterwards 0 
servations made on this test indicate clearly the superiority of the effi 
gation method of starting lucerne, as it prevents soil-baking, but .auS 
show's little advantage over the flooding method. On sandy soiM 
steeper slopes, however, the former system may still be valuable to pw« 
washing and to aid in an even distribution of the irrigation water. 

The results of this work show that comparatively deep irrigation-* sn« 
be used for lucerne. Under conditions similar to those prevailing at UJ 
ing, the lucerne should receive from *4 to a / 4 acie-feet per acre in ot*» 
secure 3 crops of hay per season. This amount of water can 1 *' app- 
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5t in 7 01 8 irrigations. More water than the quantity indicated may 
^ uC e a little more hay, but the increased yield will not justify the extra 
pense involved. 

Seed production. — In general, much less water is required to produce 
^enie seed than lucerne hay. The best lesults are obtained by light fre- 
ient applications of water, because they tend to maintain a uniform soil 
oisture content. The best crop was obtained from rows 35 in. apart. 

Clovers. — Common red clover is the kind most grown. As regards 
igation, the same system is adopted for clover hay production as for lucerne 
jv. When grown for seed it is advisable to clip the first growth late in 
ay and af terwards to apply light irrigations. Red clover is an especially 
jnable crop for use in building up the fertility of new lands. 

Alsike and white clover are particularly valuable in pasture mixtures, 
hen grown for seed, the first growth should be allowed to mature the seed 

) P- 

Peas. — The conditions prevailing in south Idaho favour the production 
field peas ; the best varieties are ; Amraoti, Blue Prussian, Kaiser, and 
ingalia. The seeds should be sown at the late of 90 to 100 pounds per 
re. Early sowing is advisable. Under normal conditions, 2 irrigations 
ve the best results. When mixed with oats, they make a satisfactory 
iv crop. They are extensively and profitably used in economical poik 
eduction in Idaho. 

Vetches, — Vida villosa, or hairy vetch, is the most productive of 
e vetches. When grown with oats, it produces a heavy yield of excellent 
ly. The second growth can be used profitably as a green manure. 

Field Beans, — Of all the varieties tried, White Navy is the most 
tisfactory. Horse beans ate valuable as a " hogging off " ctop, but for this 
Jrpose they are not the equal of field peas. 

The climatic conditions which prevail over many irrigated sections of 
uth Idaho do not favour the production of soy' beans and cow peas (Fri 
ia Catjang or Vtgna sinensis). 

II. — During the last few years the interest in irrigated grass pastures 
as much increased in southern Idaho, where the conditions are well adapted 
1 glass production. Of all the different glasses tested at the Gooding Ex- 
siment Station, the best varieties aie : Orchard glass {Dadylis glomerate), 
cnooth Brome grass (Bromus secaJinus ), Kentucky blue grass (Poa pra- 
ms), Meadow Fescue (Fesluca pr aims is), and Timothy. Mixtures give 
?tter results than any variety' sown alone. Different conditions require 
ifterent mixtures. 

A total of 20 to 24 lbs. per acre is sown. Grasses can be sown 
t any time from early spring to the latter part of July ; autumn sowing is 
ot advisable. Bioad-ca sting the different varieties separately is the most 
disfactory method of sowing. Sowing should be done on well prepared land 
od the seed covered lightly. Under average conditions, a nui^e crop should 
ot be used. From planting, until the grass comes up, the seed bed must 
e kept moist. The conugarion method is the best for the first season's irri- 
ation ; afterwards flooding is very satisfactory. I Established pastures should 
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be irrigated about every 12 days, the amount of water applied at the (Wj 
Sub-Station being about 2.25 acre-feet per season. Pastures 
grazed lightly the latter part of the first season. Grazing tests * 
shown that one acre of good grass will properly maintain 2 good dairy coy 
or 3 beef steers, without any extia feed, from the end of April to the ktj 
part of September. On an average, the steers gained in weight 732 ponj 
of beef per acre in one pasture season. ' 

With regatd to sheep, it was found that about 7 or 8 large ewes of 
mutton breeds with their lambs can be properly maintained on 1 acre 
irrigated pasture. It is advisable to divide the pasture into 2 or 3 




si 4 - Wild White Clover ( TrltoUum repena) for Artificial Grass Land ; Tt^i 
Different Parts of the United Kingdom* — The journal of the Board 0 i 

Vol. XXIV, No. 4, pp. 424-4-8. London, July 1917. 


The experiments carried out in various parts of the United Kingdom^ 
Gilchrist, Jenkin, Mercier, Malden, M j Alpine, Porter, Voehke^ 
have definitively established the great value of wild white clover (J) 
folium repens). It produces perennial plants and so gives better result 
than commercial white, or Dutch clover, which dies out more quickly, j 
Cockle Park (Northumberland County Agricultural Experiment Station 
where extensive trials have been conducted, substantial benefits have b& 
obtained from its use as early as the aftermath of the ist. year s hay, and dost 
clovery herbage now continues to be produced from the plant up to the nfi 
year after sowing. 

It is a common experience that the inclusion of wild white tiwj 


in a seed mixture has established pastures of a high feeding value witia 
iS months after sowing, and has produced large crops of hay of high Md 
value for some years in succession. 

As regards manuring, the most satisfactory results have been obtained 
by applying 7 to 10 cwt. of high grade basic slag per acre in the autumn 
lowing sowing, after harvesting the cover crop. Dressings of dung orJ 
nitrogenous manures devejpp the grassy herbage at the expense of the dJ 
vers, and therefore should not be used where it is desired to emvad 
wild white clover. On light soils known to resjjond to potash, adrwsa 


(ipiiLCHRtST, Dovgus, A. : Wild White Clover, in Fat nun' and Stockbreeders V:\jrV J 
— Idem : Trials of Wild White Clover, in Journal of Board of Agriculture, Vol XVI, V J 
December rgog, and Vol. XXII, No 1 1 , February 1916— Idem : Annual Quite in c -utile Pj* 
1906-16.— J exkin, T. J.: Ordinary White Clover Seed versus Wild White Clover Seed, in / J 
nal of the Board of Agriculture, Vol. XXIII, No. 12, M irch 1917. — Mercieh, W. 11.: t'.rusaj 
Clover See<ls, in College Bulletin, So, 15, Armstrong College, S accost U- Upon- Tyne. — 

W. J.; Harvesting White Clover, in the Farmer and Stockbreeder, Vol. XXIX, So. 

Series, August 7, 1916. — M’ALjpiSE, A N.: Wild White Clover, in Transactions »i the lh.m 
and Agricultural Society of Scotland, Series V, Vol. XXVII, 1915. — Porter, John : A Iii^ 
in .Agricultural Improvement, in The Hereford Times, 1916. — VoELCKES., J. A : A 
Experiments Conducted in 18RS by Local Agricultural Societies la Conjunction with ihc W 
Agricultural Society, Snltney Experiments, fa Journal of the Royal Agricultural S-h irfv, VJ 
XXV, 1889, 
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fl lt (about 4 cwt. per acre) or potash manure should be applied in addi- 
lt if the land is mown for hay a further dressing of 8 cwt. of high-grade 
per acre, or its equivalent of low-grade slag, should be applied every 
d year. If the land is pastured, 5 cwt. every third year is probably 

>]e. 

Wild clover is present to some extent on most pasture ; it is also 
unon on roadsides and on some types of hill-grazing. Most of the seed 
his clover on the market at present is harvested on the Weald clay in 
Countie* of Kent, Surrey and Sussex. It has, however, also been success- 
y harvested in Gloucestershire and in many of the southern counties, 
ill lots have also been occasionally obtained from Wales and from 
thumberland and other northern counties. The seed should be harvested 
i- from fields that have been down to grass for many years. 

Poor pastures with very little grass are usually selected to provide the 
a. These should be dressed with about 7 cwt. per acre of basic slag in 
autumn or early winter, and should be grazkl over with cattle till 
i end of May in order to keep down the grass. The clover should then be 
for harvesting in August or September. Some growers treat it as an 
anary hay crop, but it should be handled gently and shaken as little as 
isible. The hay should be made into small cocks and care that it 
;s not heat in the stack. To obtain commercially pure seed, it is neces- 
y, alter threshing, to use a special dressing machine. Farmers are ge- 
ally satisfied with 2 to 3 cwts. jx.t acre, although larger yields are not 
mown. 

“ Once Grown " wild clover has given quite satisfactory' results. It is 
duced from leys in which true wild white clover is the only clover used 
:he seed mixture. The seed is harvested when the white clover has fully 
ahlished itself, that is to say, after 2 or 3 years. It is of the greatest 
wirtance that the ley should receive no nitrogenous manures, but a good 
sang of basic slag (xo cwt. per acre) should be applied after the corn has 
n harvested. The ' Once Grown ” w‘ ild white clover should be harvested 
he same manner as the wild white clover. 

The field should be grazed until about the 1st, of June and the clover cut 
IT in September. Some growers taken an early cutting of gTass and clover 
■ about the middle of June. In this cutting, the grasses will preponder- 
. but the second crop will produce chiefly wild white clover. The mix- 
e sown to produce the seed of the “ Once grown ” clover should consist 
alout 4 lbs. of wild white clover per acre and suitable grasses for a 4 
iars' lev. . * 

The seed of wild white clover is, on an average, much smaller than that 
commercial white clover. Further, samples frequently contain a large 
rctntage of " hard " seed (10 per cent, or more). These can be made to 
nninate by nibbing them lightly, or shaking them in a box lined with 
ass l >a l x ' r - The seed of natural wild white clover differs from that of the 
Once Grown ” clover in the proportion of impurities it contains. These 
asist chiefly of bird's foot trefoil {Lotus corniadatus) up to 5 per cent. — 
skiing clover {Tri folium filiform) up to 16 per cent. — crested dog’s 
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tail (Cynosurus cristatus) - bent (Agrostis vulgaris) and sometimes the qm 
ow grasses with pasture seeds like tormentilla (PotenHUa tomentau 
wood-rush (Luzvla spp.) and self heal (Prunella vulgaris). “ Once Groi^ 
wild white clover usually contains the seeds of self heal ( Prunella t*jgJ 
and rib grass (Plantago lanctolaia) with impurities like Geranium spp., ^ 
der (Rubia spp.) and bladder campion [Silene^ inflata), so often assodato 
with temporary leys ; it sometimes also contains a high proportion 0 { ^ 
clover seed. 

815 - Ihe Cultivation of Flax for Fibre ta Canada. — aoams, J.» in Dommon 0 f 

Department of Agriculture, Dominion Experimental Farms, Division of Botany, ^ 
No. 28, 23 pp. t 15 fig- Ottawa, 1916. 

This bulletin was written for the use of practical agriculturists, andi 
order to promote the cultivation of flax in Canada, where it has alread 
been grown successfully for a number of years in the Province of Ontaii 
In 1911, the area devoted to the crop in that province was 12 128 acres, b 
it decreased to 5334 acres in 1915. Flax has also been grown for fibre 
some extent in the province of Quebec. 

Dr. W. Saunders, Director of the Dominion Experimental Farms,]] 
carried out a series of tests in growing flax for fibre in the different provi 
ces of Canada and published an account of his work in Bulletin No. 59 
the above named institution in 1908. Dr. C. E. SAUNDERS has been engagJ 
for a number of years in improving the varieties of flax by breeding frcj 
selected strains. Prof. C. A. Zavttz, of Ontario Agricultural College, Guelph 
has experimented with a number of different varieties of flax in order ti 
determine the best rate of sowing, and the yield per acre. He obtained ti 
following results (averages 1905-9 inclusive) : 


Amount of seed Height of crop Ykid of Straw YWdofgnun 

sown (in pecks) (in inches) (In tons) (to boa 

1 29 1.55 M-9 

2 29 1.68 15.2 

3 29 1.96 t$.6 

3 28 2.24 19.9 

12 27 235 

l6| 26 2.24 l8.0 


Prof. Zavitz also carried on experiments with flax seed obtained tra 
Ontario, Manitoba, Russia and Holland. His results (average) for thep 
riod 1 905-1 r were as follows : 


Variety 

Straw per acre 

Crain prracn 

~ 

tons 

bowels 

Manitoba 

3.5C 

17.55 

Ontario Common 

3.54 

16,42 

Russian 

3-32 

14-9) 

Holland 

3-Jt 

14 94 


The average weight of dry unthreshed flax straw for the province 1 
Ontario is about 2 tons per acre. The average yields of flax seed per# 
during the 5 years 1910-1915 were as follows: 
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Canada ■ • • • 
Quebec • • *. • 
OnUrio .... 
Manitoba . - ■ 
Saskatchewan . 
Alberta • ■ • - 


jtx.*7 btwbeie 
11. 4i * 

16.4+ » 

12.18 » 

xi. 17 ■ 

it 53 » 


The crops, however, vary greatly m the same locality in different 

Jars. 

L _ Braiilisn Plassava. — Tavares, J. S,, In Bwiina, Sene de Vvlgariiafdo Scientific* 
\ Vol. XV, PM, pp. 149153 Braga, July 1917 . 

Ia Brazil the name " piassava ” or “ piassaba ” is given to the two palms 
L fa (uni feta Mart, and Leopoldinia piassaba Wall., as well as to the fibre 
Lined from them. The first is a. native of the coast of the southern part 
f the states of Spirito Santo, Alagoas, and particularly of Bahia, of the 
Lzareth district as far as Porto Seguro and Trancoso. The second is a 
[tive of Para and the Amazon district, where it covers large stretches of 
\\d, especially in the valleys of the Preto and Paduiry rivers and between 
jie Marie and Curicuaiy rivers. 

j The fibre is obtained from the veins of the sheaths of the young leaves ; 
ben the leaf has left it, the sheath curves back over the stem anddecom- 
leaving only the fibre which covers the stem. This fibre is dark 
j colour and of great strength, elasticity and resistance. The finer fibre 
[used for making cord, the coarser for brooms, mats, mattresses and baskets. 

The piassava of the Amazon Leopoldinia, which is the finest of all, is 
jed for making clothes brushes. Cord made from, this fibre is very resist- 
Qt to the corrosive action of sea-water. Each tree is capable of yielding 
bout 4 to 6 % lbs. of fibre per annum. 

The Amazon piassava is much scarcer and much inferior ii» quality 
) that of Bahia. In both states the number of piassava palms is diminish- 
ig owing to bad harvesting. Thus, whereas, in 1890,5604 metric tons of 
a^ava were exported from Bahia, in 1900 only 1703 tons were exported. 

Practically all the Bazilian piassava is exported from the ports of Bahia 
3d Manaos ; in 1914 there were exported from these two ports over 1753 
>i:?. representing a value of 633 368 paper milreis (1). 

The principal imjxrrting countries up to 1914 were : Great Britain, to 
hum about 2 a’of the exports went, Germany and Portugal. The exports 
) other countries are comparatively neg liveable. 

Brazilian piassava already competes with that obtained in Africa from 
■ifhiii vinifera, and largely produced in the British African colonies, 
pvriaily Sierra Leone. In 1914 this colony exported <>99 metric tons, 
dm-d jt 9$ >18 milreis. 

Besides fibre, Atialea fun Hera also produces a stone fruit, from $ to 
1 un. in diameter. The pulp is used for feeding pigs ; the very hard ker- 
■Is Mi] ply a sort of vegetable ivory and are used for making buttons, etc. 
1 i f iM over 1634 tons of these kernels, valued at 113609 paper wifreis 


: Wilt ct:> ss is 1 d . ;it WU 


ifcV). 
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were exported to Brazil. The only countries which import this p ro 
are France, who buys nearly all of it, Germany, Great Britain and BeL 
These kernels are made to burn with difficulty, but. once alight^ 
out a great heat, and can replace coal. 

On an average the trees produce 500 fruit per annum, and, asau a J 
rage o f 500 > kernels go to a ton, 2 % acres with 450 trees would supply! 
tons of fuel per annum, At present these kernels are only used i n the / 
de Janeiro district. 


817 - The Castor-Oil Plant in Egypt {Note presented tu the Official Commission M J 
cultural Commerce). — Mosseri, V., In Bulletin de t' Union dej Agruultims 
Year 15, No. u8, pp. 1-29. Cairo, January- February 1917. 

Although the castor-oil plant has been known in Egypt since ven 
remote times, it is no longer put to arty commercial use. This neglect) 
due to economical considerations. The current prices for the seeds of thj 
plant are very high, but they must be considered as abnormal aa 
unlikely to continue after the war. There is little likelihood that tl 
cultivation of castor-oil will be started again in this country, unless it \ 
on the banks of the irrigation dykes. 

Owing to its root system castor-oil cannot be planted near other crop 
It might be grown on the canal banks either for its seed or for the brecdid 
of Attacu* cynthia (1), as is done in Hindoustan ; in any case, preliminarj 
tests are necessary before the chances of success of this new silkworm jJ 
dustry can be determined. For seed production, the castor oil plant need 
well-drained, non-saline soil. ! 

The weight of the seeds, their volume and the j>ercentage of kernel ad 
shell, are different in each variety, and for the same variety, according to tia 
district, the season and the harvest. The physical properties cf the son 
seem to have only a secondary influence on these various factors, but ai 
excess of water or salts in the soil decreases them all to a more or less notaa 
extent, this decrease affecting the kernel and shell of the seed in alraoa 
identical proportions. Whereas the weight and volume are greatly affectd 
by an excess of water or salts in the soil, the percentage of kernel? d 
shells is affected to a much smaller extent. 

The oil content depends especially on the atmospheric conditions wbicj 
prevail during the formation and ripening of the seeds ; it also varies wrj 
the variety, locality, season and harvest. Variations due to the physical 
properties of the soil are almost imperceptible, It is affected bv an excel 
of water cr salts, but to a smaller extent than the weight. In the sume v* 
riety the richness in oil seems to increase if the plant is moved from the mid 
to the south and decrease if it is moved from the south to the north. J 
high oil content seems to correspond to a heavy seed : this has. however, 
not yet been confirmed. 

The ash content is much higher in seeds from the more or less salt sd 
from the north of the Delta (Bararis) than in those of the other distnrt 


(ij More properly called Atla ( us ricini ; in China A.eynthta is bred vn the AitiniM 
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gained, nevertheless in the Bararis, the difference in ash content in good 
^ and damp or salt soils is relatively insignificant. 

The conclusions deducted from these investigations still require defb 
e confirmation, and, by reason of the interest attached to it, the question 
tive s a closer study. To this end. seeds of a well specified variety should 
sown in three districts — the north, centre and south of the coun- 
the seeds from each district should in turn be sown in each of the two 
iers, and the variations in weight and richness observed during several 
us. 

- Results of Experiments on the Preparation of Copra, in Java. — sum, m b., 

in f t \sma*inia, Year 2 7, Pt. 9 and 10, pp. 495-501. Batavia, 1916. 

The yield iq copra of coconuts collected on the coast of Sumatra, both 
en very ripe and when almost ripe, was studied. It was found that 500 
y ripe nuts, weighing 844/35 kg* (1). gave 127. 15 kg. of dried copra, 
ereas 500 almost ripe nuts, weighing 952.86. kg., gave 128.75 kg. of copra, 
e yield in copra is, therefore; almost equal. This is proved still more 
arly by comparing the percentage of copra with the weight of the nuts 
larated from the fibre. It was then found that ripe fruit gave 23.5 % 
i almost ripe fruit 23.3 % of copra. There is, thus, no difference in 
ild obtained by picking very ripe ot almost ripe fruit. 

Comparisons between nuts picked near the coast and those picked fur- 
■ : t inland showed no notable difference. 

Further the difference in yield of different varieties was studied, and 
jvas found that the '* kerambil sirah " variety was much superior in yield 
copra and oil than the “ kerambil idjau " variety', which is also very 
nmon in the island. This is illustrated by’ the following averages : 



Total 


Wdgbt in pmwt. of the weight 
of 1 be non -decorticated fruit 


Kerambil 

idjau 

Kerambil 

sirah 

Kerambil 

fcljaa 

Kerambil 

iiruh 

• 

o.lfco kg. 

O 097 k*,\ 

j; 

0.230 kg. 

0.128 kg. 

IS. 3 % 

0 . 9 % 

24.2 % 

> 3 - 1 % 


9 - Seeds of the lUdag&scar Physic-Nut Tree {Jmtroph* Curcms). — See 

*''5 <»f this Revira- 


(Ed:) 
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820 - Study of the Sucrose Variation* in Suoeeahre Cane Joints if Tbey attat* t 
turity with Special Rrferenoe to the Death of the Learn. — v*wKAtA*A*A» 

*ttd Kjusknamu*TI, Row K., in The Agri cuUutal Journal 0/ India, Sptdallnd u*,^ 
Congress Numb rr 1917, pp. 117*126, Agricultural Research Institute. Pusa, 1917, 

The sucrose value of any sugarcane seedling is ordinarily ascertain^ 
only when the seedling is ripe and is harvested i. e. twenty months f IOll 
the date of germination. An attempt was made at the Coimbatore Sngaj. 
cane Breeding Station to get an earlier indication of the sucrose value of. 
seedling, analysing the part of the cane which bears only dead leaves urnfe 
the hypothesis that the death of the leaf corresponded to some definite pro 
cess or cessation of process in the joint to which the leaf is attached 4 
series of fortnightly analyses of thick canes, thin canes and seedlings 
instituted to test the value of this method of 14 dead leaf " analysis. 

The series yielded a new method of ascertaining the ripeness of asy 
variety or seedling. It was found that : 

In a very immature cane the highest sucrose content is found in the 
lowest section. As the cane advances in maturity this region of the highest 
sucrose content gradually moves upwards. If different canes of the same 
variety are analysed on different dates, the highest sucrose contents ob- 
tained on these dates are practically identical. A cane left growing in fo 
ground after it has attained maturity shows rapid deterioration at the ba 
sal points. The highest sucrose reading obtained by sectional analyse 
of any particular variety probably represents the highest sucrose content 
that the variety is capable of containing under the given conditions, and 
this tbe writers have called the “ sucrose index ” of the cane. It is claims 1 
that this is fairly constant for each variety or seedling and will enables 
comparison to be made between different seedlings, even when they are im 
mature. 

821 - Effect of Sulphuric Acid Sprays on Sugar Beet: Experiments carried outat & 

Sugar Industry Experiment Station, Prague (Bohemia) (1) — axdrlix. k a 

Zeiischrift fitr Zuekennduslrte in Bdhmtn , Year 41, Pt. 10, pp. 685*688, Prague, !ulv 

The experiments described, carried out at Ouholi6ky (Bohemia), wen 
undertaken to ascertain whether the addition of sulphuric acid is capable 
of replacing in the soil the nutritive elements contained therein in as 
unassimilable form by transforming them into compounds which can be 
utilised by plants. The experimental plant chosen was the sugar beet. 

During the 1912 experiments the plots were 1 are (2) in area. Ooe. 
received 2 kg. of sulphuric acid at 50° Baume another a double quantity, 
and two others served as controls. The acid was diluted in 10 times is 
volume of water and applied with a hose. One of the untreated plots, M 
that treated with 2 kg. of sulphuric acid were attacked by insect pests 
moreover, they were faulty, and at harvest time the produce was not entirely 
ripe. On the other plots growth was more vigorous and more regu- 
lar. The same experiments were repeated in 1913. Germination wasted 
on the plots treated with 4 kg. of sulphuric acid and the plants on it w* 


(n Cf. R., 1910, Nov, 196. — :.2i 1 an = 119. uo sq. yards. 
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brighter green. The numerical results (given in appended tables), 
2 ugh of general value only, seem to prove that sulphuric acid did not 
Jease the crop, but that it had no harmful effect on the sugar content 
purely of the juice. 


Action of Sulphuric Add on Sugar Beets. 




Ytefal per acre 

| tagar 

1 Obtained 

Ompotkkm of jakse 


Root* 

Top*. 

i hy 

j direction 
j in warm 
! water 

Sac* 

ch*ro*e 

Pot*- 

rfaatkxi 

Qwotfent 

of 

porety 

ipi Experiments: 
tools (averages of 2 plots). . 
pying with 2 ktf, per are of 
lulphuric add 

too* 

9 7 * 

too* ’ 

18.59 

; * 5 - 8 % 

19-6% 

17.07 

87*05 

784 

14 41 

*5 0 

19.0 

16.25 

85-5 

paying with 4 per are of! 

10.91 

22.42 

158 

19 5 

[6.9 

86.6 

\ 2 p 3 Experiments : 

13.61 1 

11.50 

180 

** -43 

19.57 

91 .2 

Lying with a kg per ate of 

Liphuric acid ........ 

13.14 

10.27 

1 8.2 

21.55 

19.82 

91.9 

Eying with 4 kg per are of 
Lipburic add * • 

12.50 

IO If 

18.4 

21 .90 

20.10 

91 .8 

f-" 








i 

i Experiments In Transplanting Coffee at the Porto Rico Agricultural Experi- 
ment Station. — McCLEJUL\>rD, T B , in P +to Rtco F i penmen: Station Bulletin No. 

]] jtji. -f- 1 plate Washington, June !•*, 1917. 

In Porto-Rico, the general practice in transplanting coffee has been 
pull, or dig out without any adhering soil, a young tree several feet 
gh with little care as to how many small roots were broken off, and to 
ausplant with no leaf pruning. 

I In a previous publication, the Porto-Rico Experiment Station 
jested the advisability of selecting seed from rigorous trees and making 
pineries for the production of rigorous seedlings. 

The object of the Bulletin analysed is to report the results of a trial 
st showing the advantages and disadvantages of different methods of 
ansplanting coffee plants. 

Coffee seedlings w ith only 5 to 6 pairs of leaves, when transplanted with 
K 1 roots incased in a ball of earth from the nursery, show little difference 
' early growth and yield as a result of transplanting from those trans- 
anted with roots bare of earth, provided the latter transplanting is 

opcrly done. 

By leaving the seedling in the nursery I year longer, that is to say by 
^planting them at the time of the second rainy season afteT sowing, a 
oie even stand may be obtained, since the plants are thriftier and better 
lie to coj*» with unfavourable conditions. The fact that it is more eco- 
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nomical to leave the plants in the nursery than to transplant th*. 
makes it also advisable to adopt this method. 

When the seedlings are removed from the nursery to the plantation^ 
approximately 18 to 20 months after the seed has been planted, a con&k 
ably earlier growth and increased yield may be expected to result fro, 
transplanting the roots incased in a block of soil, rather than with the roofr 
free of soil. This difference should be considerably greater in average plant, 
ing than in the experiments when care was taken to avoid breaking and (fry. 
ing out the roots. In the ist. experiment, the plants removed with a ball'd 
earth measured at the end of the ist. year 35 P^ r cent, more in height thn 
those transplanted with bare roots ; at the end of the 2nd. year they wereq 
per cent, higher than the check. Their yield the second year was doify 
that cf the check. In a 2nd. test, the increased growth for the ist. year ws 
nearly 12 per cent, greater, while their yield the 2nd. year was 3 times a 
great. In the 3rd. experiment, the increase in height was 43 per cent, great* 
than that of the check at the end of 2 years, while the* crop was more tha 
doubled. The writer therefore recommends the followings method of ham! 
ling young coffee seedings: mature seed selected from trees of desiralj 
types may be planted immediately after pulping, or may be washed In 
of the mucilaginous coating, and kept in an airy shaded place for a perio 
not longer than 3 or 4 months previous to planting. Excessive drying ma 
be avoided, as this will destroy the viability of the seed. 

The seed should not be planted deeply, y 4 in. of soil being a sufficia 
covering. The seeds may be sown in the nursery, or in boxes from whic 
they m?y be transplanted to the nursery when the cotyledons ha: 
hardened. Previous to germination, the soil should not be allowed 1 
dry’ out. In the nursery*, the seedlings should not be less than 8 inches 
apart. Here they may remain until the 2nd. rainy season after planting. 

Too dense shading or an exjjosure to too full sunlight should be avoided 

Numerous small scattered nurseries are preferable to fewer and larger 
ones, as they greatly facilitate the transportation of the trees at the timed 
planting. 

Where the soil is a heavy clay, it is necessary to transplant the seed 
lings with their roots incased in a ball of the soil. The plant should be so ses 
that in its permanent location it is no deeper than it was in the nursery! 
with the root collar just below the surface of the soil. A very comm® 
practice, and one which is to be condemned, is that of setting a tree ini 
depression in wliich the soil gradually accumulates, burying deeply those 
roots which should remain near the surface and facilitating the entrance 
of root fungi. 

823 - The Effect of Some Alkaline Salts Upon the Fire-holding Capacity of Tobacw. 

Kraybill, IlESRY. K. (Contributions from the HnU Botanical laboratory), in The />.«*' 

erti Gazette, Vol. LXIV, No. r, pp. 42 - 56 . Chicago, Illinois. July :oi7- 

The term, burning qualities of tobacco, expresses many charades 
of which the chief are : uniformity of combustion — colour of tbe ash - 
compactness and cohesion of the ash — and fire-holding capacity ; the hi 
ter signifies the length of time the leaf continues to bum after having h* 
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It fire to. This latter character has been the principal criterion used in 
Permitting the burning qualities of tobacco. 

[ The writer rapidly considers the opinions hitherto expressed by 
Lrious other writers on the subject of the factors influencing the fire- 
bug rapacity. As these opinions are contradictory, the writer, in 
L r to elucidate the question, studied the effects of different salts of potas- 
^ or similar bases, upon the burning qualities of tobacco. He used ear- 
bnatcs, oxalates and citrates of potassium, sodium and iithium, carbo- 
[ie of rubidium, tartrates of sodium and of potassium, etc. With a 
to comparison, he also studied the effect of several alkaline salts upon 
je combustion of various kinds of paper and of a piece of sugar. In all 
,e$e cases, the salt solutions used were normal 28.9 per cent, solutions, 
i has been suggested, that the effect of the different salts upon the colloidal 
edition of the substance of the tobacco leaf may be related to the bre- 
eding capacity of the latter. In order to test this point, some leaves were 
jidified by treatment with 0.5 normal acetic acid, others alkalinised by 
eatment with a normal 0.2 solution of sodium hydrate. The salt solu 
mis were applied in the form of very fine spray by an atomiser. The leaves, 
ter being sprayed, were placed under a bell-glass, in order to allow 
ie salts to extend over the whole surface ; the duration of the combustion 
»ing determined for each leaf from 3 pieces, cut respectively from the tip. 
nitre, ami base of the leaf. Ivach determination was repeated on several 

ilVvS. 

The results obtained indicate that : 

1) Carbonates of caesium, rubidium and potassium have a marked 
feet in aiding the fire-holding capacity of tobacco, while on the other 
ind. carbonates of sodium and lithium have not the same effect. The 
first salts are given in decreasing order of efficiency. 

:) Of the oxalates used in the experiments, only potassium oxalate 
winced any effect. As regards carbonates and oxalates in an alkaline me- 
nu. lithium carbonate and oxalate as more efficacious than the same so- 
um salts in bringing about the precipitation of the colloids, and are also 
little more efficacious in promoting fire-holding capacity. In the case of 
it citrates, tins relation does not exist. The carbonates of potassium, 
tbidium and caesium behave in the same manner. It is thus doubtful 
hether the effect of salts ujxrn the colloid condition of the tobacco leaf is 
: any importance as regards the burning qualities of the latter. 

3 ) Only citrate of potassium promotes the burning qualities. The 
:tion of the citrates of sodium and lithium is almost ml. 

4) Of the compounds of potassium, the organic salts of this metal. 
k carbonate, tripotassic phosphate, bipot assic phosphate and the sulphate 
Ica-ase the fire-holding capacity, while the chloride, tire acid sulphate and 
pc lmmopotassic phosphate have a bad effect upon the burning qualities. 

. f>! Carbonate of sodium slightly increases the fire-holding capacity, 

pi all the other sodium salts have no effect, or a harmful one. 

! h) The data obtained do not support the idea that the favourable 
^tinn of salts of jxrtassimn is to be attributed to their reduction. 
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7) It has been ascertained, that the injurious effects oi chlorides, 
not due to the fact that they melt, as was suggested by Barth {Land M 
schafUiche VersuchssUttionen, Vol. 39, pp. 81-104, 1891)* 

8) It has been proved; that the favourable action of carbonate 4 
potassium is not caused by the alternate liberation and absorption 0 f ^ 
bonic acid. 

9) The effect of salts in raising the leaf temperature may be of ^ 
importance, 

10) The problem is most likely a complicated one, and the action^ 
the salts of caesium, potassium and rubidium may be attributable to 
factors. 

11) It would seem probable, that caesium, potassium and nibidim 
in the form of certain salts, such as carbonates, sulphates and phosphate 
have a specific catalytic action in combustion, and that the chlorides ha* 
a negative catalytic action. The writer intends to study the progress^ 
the decomposition of several organic substances treated with alkalia 
salts and subjected to temperatures equal to those reached by a dp 
while burning. 

Appended to the article is a bibliographical list of 17 publication 
mentioned in the text. 


824 - Variety Tests of Vegetables Carried Out at the Maryland Agricultural Exper 
ment Station, United States. - WHITE. T H., in Maryland Agricultural b:pt?w 
Station Bulletin No. 204, pp. 231-26:. College Park. M. D , March 1917. 

The testing of new varieties as as they are put on the market i 
an important part of the work of the Experiment Station. The Mki 
analysed gives the results obtained in the past TO years. The following 
are the varieties which seemed the l>est, or the most interesting . 

Asparagus. — There is little difference in asparagus varieties Pa 
metto is a good variety and resistant to rust [Puccini a A s par up D.Ci 
Beets. — All the varieties tried : Karly Blood Turnip — Extra & rij 
Egyptian — Early Model — Early Eclipse — Early Bassano - Black 
Bail — Long Blood Red - Detroit Dark Red — are excellent 

Lima Beans (Phaseolus l unit us). — One of the best climbing vaj 
ricties is the King of the Garden. Carolina, or Sieva, is a small, wry 
lific sort ; the same may be said of Henderson's Bush and Drevr’s 
Though Fordhook Improved Bush is a dwarf variety, its pods and beaa 
are as good as those of the large pole beans. It does best on light, vrcii 
drained soils. 

Snap Beans. — The best varieties are : Extra Early Valentine B rai 
very' early — Valentine Wax, a little later — Longfellow: gave the lar 
gest yield, (25 ft. of row produced 1134 pods weighing 14 lbs. 2 ox ). — 
Case Knife — Kentucky — Wonder and Lazy Wife Pole. 

Garden Peas. — In general these are divided into the clas.se> of roia 
or wrinkled, dwarf and tall. The round smooth peas are mainly haw 
and early. The wrinkled varieties are later and less hardy. In IOM*^ 
following varieties produced the best crops: Carter's Daisy (7 lb> ^ 
from 25 ft. of row) — Sensation (7 lbs. 2 oz.) and Juno (7 lbs. 2 * 



HORTICtTLTURE 


1259 


ll5 , the best crops were obtained from : Marvellous (7 lbs. S ox.) - Extra 
uiy Blue Bantam (7 lbs. ) Telephone (5 lbs. 8 ox.) — in every case the 

iv w&s 2 5 , 

The early peas which are most widely planted are Alaska and its strains, 
jnerican Wonder and Nott's Excelsior are the dwarfest and earliest of 
t wrinkled varieties. Stratagem and Thos. Laxton are good varieties 
a somewhat taller class of wrinkled peas. Telephone is the wrinkled pea 
lost extensively grown by the market gardeners. Champion of England 
very late. To keep up as long a succession as possible for picking, the 
Mowing varieties should be planted early : Alaska — Extra Early Blue 
antam and Early Springtime (smooth varieties) ; while some of the wrink- 
d kinds to be sown late are : Nott's Excelsior — Little Marvel — Thos. 
ncton - Stratagem — Telephone - and Champion of England. 

Musk melons. — The best 'varieties are Rockyford — Eden Gem — 
iiskirk's Gem — Salmon Tint Pollock — Buskirks Rustproof (the latter 
very resistant to leaf spot, Crrcospora melonis Cke., but it is not immune 
id must be sprayed, like other varieties, with Bordeaux mixture) - Sweet 
[ir - Knight — Anne Arundel — Baltimore Nutmeg. 

| Cabbages. - a) Early : The cabbages most used for early planting 
ft the smaller kinds which make a hard head in a short time. The head 
lay be pointed, round, or fiat. The first mature the quickest, and are 
trgeiy planted. The round and flat types mature a week or two later 
t is necessary that early cabbages should mature uniformly, that is to say* 
key should all be ready for market within two weeks after commencing 
> cut. The three best varieties of early cabbages are, in descending order 
arly Jersey Wakefield (pointed head) - Copenhagen Market (flat head)- 
uceession. 

b) Late : These are generally large varieties, and range in size from 
to 15 lbs. each. The experiments at the Maryland Experiment Station 
ere mainly undertaken with a view to discover disease resistant and uni- 
irm heading kinds (see Bulletin No. 133 of the Maryland Agricultural Ex - 
vnmni .Station) . Late cabbages are subject to many diseases. The 3 worst 
these are : " yellows " (Fusarium Conglutinatum); " black rot" (Pseudo- 
oms cambestris ) ; and " black-leg ” (Phoma oleracea ). Of all the varie- 
es tried, Volga is the best heading and most resistant variety. It is espe- 
ally suitable for boiling, but not so good for slaw or saurkraut. Johnson’s 
ver- Ready and Late Stonehead are the Volga renamed. 

Houser is very resistant, but does not head quite so uniformly as Volga, 
utmnn Giant is quite resistant and grows large, making good heads 
Chinese or Pb Tsai Cabbage. - No. 36054 U. S. Department of 
^culture was the best 

Cauliflower. — The variety Snowball seems most suited to the eoti- 
hons at the Station. 

Celery. — Golden Self -Blanching is the most extensively grown varietv, 
r ’ less vigorous and more subject to disease, it is easily blanched 

1 has a good appearance. French grown seed is considered the best 
recently introduced variety called Henderson s Easy Blanching is very 
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vigorous and disease resistant. White Plume has vanegated leaves;* 
is a very good variety. Giant Pascal when well blanched is the tended 
of the varieties grown ; it is, however, very subject to rust (Pucciniahi^ 
[Pers.] Whit.). 

Egg Plant. - Black Beauty - New York Improved - anti Florid 
High Bush are good varieties. 

Lettuce. - The best varieties of the large, plain or wavy leaved heading 
types are : Big Boston - Cream Butter and May King. - White 
Tennis Ball and Commodore Nutt are good of the dwarfer hard headi^ 
varieties of the same type. Giant Crystal Head and New York have fring. 
ed tender leaves that make heads — Curled Simpson and Grand Rapifc 
have fringed leaves that do not make solid heads. The auly leaved typ^ 
of lettuce are rarely attacked by tip-bum. 

Sugar Corn. — The earliest varieties are : Golden Bantam - Gillespie’s 
Early Neck - Adam's Extra Early - resistant to drought : Seymour's 
Sweet Orange - White Evergreen - Cosmopolitan - Gillespie’s Early 
Neck — Earliest Sheffield — Bloomsdale — New Ideal — Hickman’s Exta 
Early _ Holme’s Premo — vigorous and little attacked by Smut {Vstty 
Muydts) : Minnesota - Metropolitan - Bountiful - Howling Mob. 

Rhubarb. — Of the American stock. Gude’s is the best variety, wink 
Daw’s Champion is the most distinct English variety tested. 

Tomatoes. — Of early varieties “ Earliana ” occupies the first place, the 
second early kinds being Bonny Best — Chalk's Jewel — and John Baer; 
the latter is a cross between the two preceding varieties. Of the late va- 
rieties tested at the Station during the three years 1914-1916 those that pro- 
duced the largest crops were : Rough Reich (7.9 tons per acre) - $h?l 
cross (6.5 tons pel acre) - Kelly Red (6.5 tons per acre) — Greater Balti- 
more (6.4 tons per acre). Varieties resistant to wilt (Bacillus Solatuiccmn 
E. F. Smith) have been isolated from Greater Baltimore and Stone. 

Sweet Potatoes. — These* are divided into 2 classes, sweet potatoes! 
and yams. The former are smooth and regular in appearance with brownish 
yellow skins, the latter are usually rough with white or red skins ; the fieh 
of the yam is more mealy when properly cooked. The best varieties ar«: 
a) sweet potatoes — Big Stem Jersey — Yellow Nansemond — Early Golda 

— Yellow Jersey — Red Jersey — Vineland Bush — b) yams : Sontiwi 
Queen — Pumpkin Yam — Pierson — Nancy' Hall — Black Spanish - 
Bunch Yam. 

Irish Potatoes. — As an early potato, Irish Cobbler is excellent, hat 
produces a small crop if grown as a late variety. Of the late sorts, Whitt 
Mc-Cormock gave the highest yield during the three years 1913-1915. vil 
181.7 bushels per acre of primes and 28.7 bushels per acre of arils. In the* 
tests the varieties are classified as follows in descending order of yield: 
Empire State — Manistee — Rehoboth — Pat’s Choice — Green Mnuntffl 

— Pat Murphy’s Choice -- Enormous — Endurance — World Wonder " 
Norking — Million Dollar — American Giant — Carman No. 3 - ^ 
.cross — Peerless Junior — Rural New Yorker — Irish Cobbler, 
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t- plum-GroFin« *t ttw Marfaud A*rieuKur*l Experiment Station. — hquo*, 
; F s ( in r*< Maryland AtficuHufol Experiment Station , £«04i» No. 207, pp. 29^-326. 
iColl^e ^rk M. D , May 1917. 

The cultivation of plums in Maryland is neither extensive in scope nor 
■naive in character ; this fruit is grown only for home use and the supply 
iie local market. The following table gives the number of fruit trees 
bearing ag£ in Maryland in 1910 and their production in 1909 ; 


API** 


No, of tftti in 1910 Production Id 1909 


Apples 1 1 288482 

peaches au<l nectarines .... 1 497 724 

IV.ir* . . . 54<> 5#3 

Plum an J prunes . 69996 

Cherries 82 305 

ouincts 30936 


1 822 824 bushels 

324 609 
’ 3<>7I5‘J 
>3 526 
N 3US 
ft 35*) 


At this time, the plum-growing industry is upon the decline in Mary- 
1, on account of the low prices obtained for the product - the culti- 
ion of insuitable varieties in many instances — the ravages of fungous 
rases and insect j>ests. There are, however, only two really serious plum 
t\ brown, or ripe, rot { ScUrotinia fruciigcna [TVrs.] Schroet.) and enr- 
0 (Cvnolrachelus mnuphar). All other diseases and insects are readily 
trolled and yet black knot (Phwrightiu morbosa [Schw.] Sacc.) and San 
scale* {.1 spidiotus ptftticiosus'j have been allowed to destroy large num- 
: l>l«m I/wws ascribed to either should be charged to neglect 
eirl. 

The most widely grown varieties of plum are : Abundance, Shropshire, 
bapk Wild G<x>se, Red June, Lombard. German Prune, Satsuma. Ship- 
f an 'l Orwn Gage. A great many other varieties are, however, also enl- 
isted. 

The Maryland Agricultural Experiment Station at College Park has 
ited a number of native. Japanese, and hybrid varieties in order to de- 
inme their suitahifity for growing in the State. Blooming data for the 
rute grown at the Station show that the flowering period of the 
pane* varieties normally extends over the first half of April ; that of 
tire* over the latter half ; and that of hybrids over the entire month. 
Cross-pollination of plums is necessary in order to be sure of obtaining 
*>p. The orchard should be planted with several varieties blooming 
the same time. The choice is facilitated by the tables in the Bulletin 
ilysed which give the blooming dates of 70 varieties grown in the Station 
uid. In the following summary the varieties are grouped according 
species and sub-species and those of each group are arranged in theor- 
! r J which they come into full bloom, The dates represent the time of 
. - ni for the earliest and the latest and also for the average of all the 
let ics of the same species. * 

Primus domestic a ; Shipper, April 17. 
t rttnus insifiiia : Shropshire, April 21. 

P ' trt ’• Berkmans (March 31) — Abundance — Hal* — Bur 
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bank - Occident - Satsuma - Weeping Blood - Engree - Kels^ 
Kerr — Georgeson — Chabot — Red June — Og°n Maru — Dti„j 
(April 14). Average for species, first bloom, April, 1.; full bloom, Aprijl 
last bloom, April 11. 

P. cumricana : Brittlewood, April 22. 

P. hortulana : Dunlap (April 17) - Wayland - Golden Beauty _ jJ 
-Cumberland (April 23). Average: first bloom, April 17; full wJ 


April 22 ; last* bloom, April 26, 

P. hortulana Mincri : Maquoketa (Apnl 19) - Forest Rose-,); 
braska - Prairie Flower (April 22). Average: first bloom, April 15 ; f, 
bloom, April 21 ; last bloom, April 26. 

P. nigra : Cheney (April 19) - Smith Red (Apnl 20). Aveng 
first bloom, April 14 ; full bloom, April 20 ; last bloom, April 26. 

P. angusiifoHa variens : Munsen (April 15) - MacCartney - Yefio 
Transparent - Lone Star (April 20). Average : first bloom, April 1 
full bloom, April 18 ; lost bloom, April 23. 

P. Munsonianai Newman (April 15) — Whitaker Wild Goose- 
Smiley - Cleveland (April 20). Average : first bloom, April 14 ; full blooi 
April 18 ; last bloom, April 24. 

Hybrids : Climax (March 31) — Chaleo — Apple — Nona - Keltny 
- Dorio - Kelbalan - Wickson - Bartlett - Ragland - Red Octob 
_ Combination - Kelroba - First - Shiro - Waugh - Yates - Go 
zales - America - Six Weeks - Golden - Excelsior - Holland - II 
rianna — Preserver — Duke — Milton — Goose Dye — Id all — Goose 
(April 20). 

The essentials of success in plum growing are the selection of suilal 
varieties ; the choice of a proper orchard site, good orchard manager 
and right methods of picking, packing and marketing. For Maryland,! 
writer especially recommends the following varieties : Abundance 
America - Berger Burbank - Chabot - Downing - German Prune 
Gonzales -- Greengage — Milton — Newman — Red June — Shropsl 


— Whitaker — Wild Goose. 


826 -The Pine Trees of the Rocky Mountain Region. - Suuwouth, g. b (Dodrok, 

in United States Department of Agriculture Bulletin So. 460 (Contribution irum the Ft 
Service, Professional Paper), pp. 1-46, XXVIII plate*, 14 maps. Washington, D-, 
May 26, 1917. 

A monograph on the dendrology of the different species of pine ti 
(Pinus sp.) that inhabit the Rocky Mountain region. The exact limit 
the territory covered by this publication are given in a preceding aitt 
of the writers (1). Some 70 species of pines are known in the world; 
of them grow in the United States, 14 of the latter being found in the 
Mountain region. Six of these Rocky Mountain species occur also in 1 
Pacific dope region, and 1 ranges eastward from the Rockies in Cana 
into the Atlantic Coast country {Pinus Banksiana). The cones of some pc 


(Ed.) 


(1} S« B., 1915, No. 1165 and R., January 1917. No. 50. 



FORESTRY 


1263 


remain closed for several, or many seasons ; those of one American 
^ (Pinus albicaulis) never open naturally. This explains how certain 
5, often reproduce themselves after a forest fire. 

The pines described are divided into 2 large groups : 

White PiNRS : Pinus morUicola Douglas, known as Western white pine, 
p must not be confused with the true white pine, Pinus Strobus, the wood 
(which tree it now largely replaces (1). - lumber pine ( Pinus fexibilis 
[ces} — white bark pine ( Pinus albicaulis Engelmann) — Mexican white 
je {pinus s trotiformts Engelmann) — Me xican pinon {Pinus cembroidts 
prim), this tree has the heaviest wood of all the Rocky Mountain pines ; 

5 used only for fuel and other domestic purposes ; the seeds are edible — 
[on, or nut pine {Pinus edulis Engelmann), the seeds of this pine are 
en by the Indians and settlers Single-leaf pine (Ptw«s tnonophyUa 
Ty and Fremont) the only single-leafed pine of North America; the 
ds arc also much used for food — Bristle-cone pine (P, aristala Engel- 
nn). 

YELLOW Pinks. Arizona pine {Finns arizonica Engelmann) - Western 
low pine (P. ponder osa Lawson) is one of the most majestic of the 
es of N. America : in general, the height is from 125 - 140 ft. with a prac- 
tlly clear trunk of from 40-60 ft., while some trees are said to have at- 
iwi the height of o\ er 200 ft. It produces one of the most valuable woods 
the Rocky Mountain region ; the wood is, however, only moderately du- 
de in contact with earth, or when exposed to the weather in an impro- 
ved state - Apache, or Arizona longleaf pine ( Pinus apachua Lemmon) 
Chihuahua pine (P . chihuahuana Engelmann) — Ix>dge]x»le pine {P. con- 
a Loudon) - Jack pine (P. banksi ana Lambert) (2), 

- The Eucalyptus as Fuel In North Africa - Tkabut. in c*mpt* dn Stoners 

del'Audtmif i' Apiculture de France, Vol. 3, No. 28. n j> 834-836. Paris, July 25 i 9 j 7 „ 

Certain countries, owing to the difficulty of obtaining coal have been 
to employ wood for fuel on a large scale. The cultivation of trees of 
bid growth is a question of great interest. The eucalyptus, especially E 
(to as are among the almost interesting trees in this connection. Two 
|mds of dned wood of E . Globulus are equal to one pound of briquettes for 
Itmg locomotives. It is already held inconsiderable value on the Alger- 
1 arid Tunisian railways, which are considering the possibility of its con- 
ned employment. 

E Globulus ^appears to be the best paying species owing to its rapid ‘ 
and to the closeness with which it can be planted. 

A hectare (2.J7 acres) of bare and unutilised marshy ground, such as 
! tet * ara basin (13 000 hectares) would allow of the planting, at a trifl- 
Cos . ; *7 I b°° to 2 000 one year-old eucalyptus seedlings. When 6 
old these trees would have a diameter of 20 cms. and a height of 12 
metres. A first cut could then be made which would give soo to 
•cubic metres. 


W Set B 


1915X0. _( a j See 0 . iot 1, No. 1204 and fi. 10t5.No. u 6 S. 
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After this felling the trees begin to grow again from the stump and ^ 
6 years give an increased quantity of wood of improved quality. In 
ditions described above, a hectare of £. globulus is capable of vieldi^ 
metric tons of dry timber for fuel. 

The eucalyptus, wliich is very hard when dry, is easily cut whengj* 
The brandies can be utilised for making briquettes or the leaves distil^ 
oil, the yield being 1.5 per cent, of the fresh leaves. 


LIVE STOCK AND BREEDING. 

828 Poisoning of Cattle by Ragwort (Senecio J*cob*e* h.\ to England.-] 

Journal of the Board of Agriculture, Vol. XXIV, No. 4, pp. 433‘4>3<>- Eoadiju, July j fl . 

This note has been prepared by the Chief Veterinary' Officer of the ft* 
of Agriculture. 

In South Africa, Canada and New Zealand much attention hash 
given to the subject of cattle poisoning by certain species of ragwort | 
til the actual cause was discovered, the cases were attributed to a dig 
which was known undei different names (Picton, Winton and Molt 
disease). It is not generally recognised that the common British ragi 
(Senecio Jacobaea L) is poisonous to cattle. This probably arises from, 
fact that poisoning under natural conditions is a slow process, the acti 
of the poison being cumulative. The actively poisonous agent in thepb 
seems to be one or more alkaloids which it contains. 

In a case recently studied in the Laboratory of the Board of Ada 
ture, the first symptoms of the poisoning appeared in a herd of cattit 
days after -they had begun to cat dry forage containing much ragws 

# The time elapsing between the first appearance 0 f definite symptoi 

* death varied from a few days up to a month. Some of the animals -Iks 
show definite symptoms until 12 days or more aftei the feeding with a 
wort had been discontinued. 

The animals suffering from poisoning show signs of nervous disturbs 
in some there may be diarrhoea, but usually there is marked constiud 
The principal lesions found are inflammation of the mucous membra 
the bowel ; small haemorrhages are present under the above-mentw 
membrane and in the pericardium ; in acute cases, the liver becomes altd 
■ There is no cure for the disease, and prevention resolves itself 1 
removing the ragwort from the forage, 01 eradicating it from the paste 
The latter may be done : 1) by pulling up the plant where circuit 
permit; 2) by cutting the plants in the flowering season, that is to say, U 
July or early in August, if the operation can only be done once ; the 
portions of the weed must be gathered up at once and burnt ; 3) the 
wort may be cut.early in July and again 6 weeks later ; in which catft 
is no need to gather up the cut portions ; 4) by grazing infested land' 
sheep in the winter and early spring. 

There is reason to believe that ragwort is most poisonous during 
flowering season, from June to early August. The question <>t 
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eiing ragwort is poisonous to sheep is now being investigated at the 
rtfs Laboratory- Having regard to the experience acquired in practice 
-azing sheep on ragwort pastures during the winter and early months 
ie year, it would seem reasonable to assume that the practice is not 
nded by bad results. This is, however, still an open question. 

Paspalum noUtum , the Cause of the Disease of Cattle known as 

ifembleque* or“CSmcho M in the Argentine. — Rose.vbuch; Francisco and 

; a1!A la, !0A$lrtN, in Annies dc la Sonedad Rural Argentina, Year LH, Vol. LI, pp. 245- 
^ ailouici! plate. Baenos Aires, May 191 7. 

In May 1916, the writers, who are members of the Bacteriological Ins- 
te of the " Departamento nacional de Higiene ", had occasion to re- 

k, in the province of Buenos Aires, an hitherto unknown disease of cattle 
acterised by the ammal shivering and falling on the ground (whence the 
e of " tembleque *') ( these symptoms being sometimes quickly followed 
leath. Xo parasitic micro-organism was found in the blood of affec- 
aniraals and injections of such blood in cattle and other kinds of ani- 
5 gave negative results. The authors were thus obliged to state that 
tnbleque "was produced by poisoning due to some unknown cause. 
The truth of this diagnosis has now been shown by examination of 
flora of the pastures wheTe the disease has appeared. Paspalunt no- 
m Flug. (“ gramilldn " or " pasto dulce "} is very abundant ; it is abso- 
!v harmless when healthy but is poisonous to cattle when attacked 
fungus of undetermined species which forms sclerotia upon the spikes, 
e sclerotia being of a pinkish colour tending more or less to white, grey 
Jack. 

The inflorescences attacked by the fungus are innocuous to horses. 
:hat, as a preventive measure, the writers recommend turning horses 
the fields before cattle are allowed to graze them. If this is not prac- 
ble the field should l>e harrowed as this shakes out the infected seeds, 
e latter being much more easily detachable than the sound ones. With 
ird to curative measures, the writers recommend tapping the jugular ; 
rutaneous injections of eserine and of chloride of pilocarpine ; purgatives. 
Dr. Juan X. Mttrthagh has also observed this disease in the provinces 
!uenos Aires and of Santa-Fe, The number of cattle infected was from 

050%. 

Experiments In Controlling E* to parasites on Poultry in th* Uni tod States il.— 

Iisaopp, F. C. aiul Wood, U. P., iq Farmer's Bulletin 801, United States Dcfwtmerd of 
i jiculiure, 2b pp. 14 fig. Washington, May 1917. 

A description of the following external parasites on poultry and the 
hods of control adopted against them. 

I Mites. " Common Chicken Mite M ( Dcrmanyssus gallituu De Geer) 
Scaly Ia?g Mite " [Cncmidocopics mutons Robin). — " Depluming Mite " 
mdocoptes gallinac Railliet) — LaminosiopUs cysticola Vizioli — Cyto- 

l, w Vizioli — Rivollasia bifurcaiu Rivolta — Frcyana chanayi 


n See also fl. mis, Xo. 131?. 


(EdA 
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Trouessart (recently found by the writers as an external parasite of 4 
turkey in Texas and Louisiana) - Megntma cubitahs Megnin. 

IX ] <iC e. - More than 40 species of lice are found on the various 

tic fowls. 

Lice on Chickens : “ Head Louse of Chickens (Lipeurus heterop ^ 
Nitzsch) - ''Body Louseof Chickens *' (Menopon biseriaium Piaget) 

Louse ” (Menopon pallidum Nitzsch) Wing Louse (Lipeurus 
Nitzsch) - “ Fluff Louse ” (Goniocoks hologaster Nitzsch) - " Large Ha 
Louse ” (Goniocoks abdominalis (Piaget) - " Brown Chicken Louse " ^ 
modes dissimilis Nitzsch), which has not before been reported to occur j 
America, but which the writers h^ve found in Texas and Florida. 

Lice on Turkeys: Menopon bisenalum — M. pallidum — “ 
Turkey Louse " (Goniodes stylijer Nitzsch) " Slender Turkey Louse". 

Lice on Ducks : Docophorus tderodes Nitzsch (one of its varied 
attacks geese) — Lipeurus temporalis Nitzsch. 

Lice on Pigeons : “ Slender Pigeon Louse ” {Lipeurus bacuius Xitzsc 
“ Broad Pigeon Louse M ( Goniocoks compar Nitzsch). 

The writers advise starting the campaign against these parasites dt 
ing the late summer or early autumn, for, at this time of year, weather a 
ditions are usually favourable for dipping, and muchof the superfluous sto 
has been disposed of, so there are fewer birds to treat. If the autumn tie 
merit has been neglected, it is imperative that the flock be cleaned of li 
before the brooding time m tbe spring. The writers have tested a nun! 
of the new materials most generally advocated for lice destruction, and 
veral new compounds which it was thought might be effective. 

The writers state that the common chicken mite can be destroyed b 
2 or 3 treatments of the whole fowl- house (roosts, nests, walls and roof) at'ii 
tervals of one month. The fowl -house should be throughly and careinD 
sprayed with crude petroleum, or with one of the liquids used for the pn 
servation of posts and other timbers set in the ground and consisting f 
anthracene oil with zinc chloride added. Crude carbolic acid is quite e 5 e 
rive, but does not last long. The best cure for scaly leg is to dip the im 
legs into crude petroleum ; if necessary, the treatment may be repeated a 
month's time. 

For lice destruction, no remedy has been found so satisfactory as s 
dium fluoride (commercial 90-98% NaF). Its action is comparatively sw 
but, as the material persists, the adult and young lice are all destroyed. 0 
application is sufficient. Sodium fluoride may be applied in two forms, 
a dust and as a dip. In the first case, the best method consists in placing p 
ches of the powder among the feathers next to the skin, and as all spec 
of lice do not migrate freely from one part of the bird to another, it is nec 
sary to place small amounts of the insecticide on different parts of the 
fected fowl : one pinch on the head, one on the neck, two on the back, 0 
on the breast, one below the vent, one on the tail, one on either thigh. 3 
one scattered on the underside of each wing when spread. The sodium floe 
can also be applied by means of an ordinary can with holes punched m 
bottom and provided with a close-fitting lid on the other end. Larger q& 
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|es of the insectidide are, however, used in this way ; further the dust 
b i n the air, thus causing irritation of the throat and nose of the operator, 
je amount of sodium fluoride used may, however, be reduced by adding four 
of road dust or flour to each part of the chemical, while the operator 
protected by wearing dust guards over the nose, or by simply keeping 
of wet cloth over the nose and mouth. 

: The writers are of opinion that the application of the insecticide by 
ansof a dusting machine, or revolving barrel, might bruise the fowls and 
u jd be irritating to the air passages of the birds. 

The dipping method is easier and quicker. Three-fourths to 1 ounce 
commercial or */a ounce of chemically pure sodium fluoride is 
to each gallon of water. The water should be tepid and the 
) filled to within to 6 or 8 inches of the top In dipping the 
rJg, jt is best to hold the wings over the back with the left hand 
1 quickly submerge the fowl in the solution, leaving the head 
; while the feathers are thoroughly ruffled with the other hand, so as to 
jw the solution to penetrate to the skin of the bird. The head is then 
:ked once or twice. The total time required for each fowl is from 30 to 45 
onds. The approximate cost of treating 100 fowls by the pinch method 
fi. 25 while the dipping method reducts the cost to $0.75. These esta- 
tes include labour and cost of material 

Dusting with flowers of sulphur has l>een found efficacious, but about 4 
are required for the fowls to be quite freed from living lice. 

The writers have also found that dipping fowls in a soap solution 
iz. per gall of water) will destroy all lice present, but a seeoud dipping 
lays later is necessary in order to destroy the lice that have hatched out 
he interval. As the soap solution causes a complete wetting of the fea- 
rs, it should only be used during favourable weather, as otherwise there 
anger of producing colds. 

Amongst other remedies used for the control of fowl lice, a mixture of 
fe carbolic acid, gasoline and plaster of Paris may be mentioned: it. 
ever, must be applied several times Mercurial ointment is effective in 
case of Menopon Uscriaiutn, blit is of little use in the control of Ltpcurus 
wgrafhus and L. variabilis, the treatment having to be repeated se- 
il times in the case of the latter, which makes it very expensive. Com* 
nd& with a pvrethnim base do not completely destroy the lice. For bead 
in young chickens, earbolated ] Petrolatum applied in small quantities 
teen found quite satisfactory. Medicated nest eggs said to control 
itrv lice are on the market. For the most part, these consist largelv 
aphthalene, and though they destroy the lice, are markedly injurious to 
hen s eggs as well as to the bird ; and if they are allowed to remain for a 
adorable length of time beneath a lien, she may die as a Tesn’t. 
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831 - Experiments to find a Btsal Ration for the most Economical Feeding ^ . 

Cattle under Northwestern Conditions in the United-States.— E u4kct 0S £ “ 

University of Idaho Agricultural Experiment Station, Annual Report Bulletin N 0 fc ' 

16-18. Moscow, Idaho, December igr6. ‘ '• 

The experiments undertaken by the Department of Dairy HusW 
of the Idaho Experiment Station to establish a basal ration for dairy qJ 
under northwestern conditions have been completed. 

It has been found that the following ration can be adapted to the h» 
producing cow or to the low-producing cow and, moreover, may be aha 
to animals of different weights : Alfalfa hay ; one pari: com silage, 4 ^ 
grain (consisting of barley, 4 parts ; bran, 2 parts ; linsesd oil meal, 1 p ar p { 
part . 

To show how closely this ration conforms to the standards establish 
by Ahmsby the following data are given : 


qoo-/ 6. Con*, Gttift* lbs. Milk, Testing 4 

per cent. 



Digestible 

Energy 


protein 

^wilori® 

For maintenance 

0.46 

5.70 

To produce 20 lbs milk 

l . 00 

6.00 

Alfalfa hay ^ lbs., silage 28 lbs., and grain 7 lb®. 

I.46 

1 1 

gives lb®. 

M5 

11.96 

goo/ft. Cow, Giving 40 /6s. Milk, Testing 4 per cert 



Digestible 

Energy rgJai 


protein 

(ealt<n« 

For maintenance ami milk production 

Alfalfa Hay 10 lbs,, silage 40 lbs,, grain 10 lbs , gn*ca. 

2 . 4<> 

i :,*<•> 


2.46 

ir.'A 

1500-/6 Cine, Gm>.; T 20 /6s. Milk, Testing 

4 Per cent. 



Digestible 

Energy 'A-:! 


peotein 

fesk-rie. 

For maintenance and milk production 

Alfalfa hay 8 lbs., silage 3: lbs., grain 8 lbs., gives 

1.65 

I />' 

Iba. 

i.Rg 

It 'v 

1500 lb. Cow, GiFt»3 40 lbs. Milk , Testing 

4 per cent 



Digestible 

Jintrcy taint 


protein 

fcatorje*" 

For maintenance and milk production 

-Alfalfa hay 1 1 lbs., silage 44 lbs., grain 11 lbs , gives 

3.85 

lO-ir 

lb®. 

lit* 



These rations correspond very closely to the rough rule followed bynui 
dairymen, in feeding one pound of grain daily for every pound of bat! 
fat that the animal produces weekly. The complete set of data secured 
these experiments will be published in a " Dairy Farm Management 
Bulletin of the Idaho Experiment Station. 
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5 . The MeehMlcal Milker In Dairy- Herd Managemant in Idaho,— E iaixcton, e. 
v irt VfivftUy of Jdah 0 Atriculiurtl Experiment Station, Annual Report Bulletin No. 9*, 
pf; Moscow, Idaho, l>«cember 1916, 

The Department of Dairy Husbandry of the Idaho Experiment Station 
$ continued during the past year the dairy herd management investi- 
tions. A considerable portion of the time was spent with the milking 
ichinc installed by the Sharpies Company for use on the College herd, 
(ta were compiled to show the economy of milk production and the effect 
the health of the herd. Attention is being given to the control of the 
cterial content of the milk. It is observed that there was no decrease 
production during the first eight months in the lactation period of the 
livid mil cows os compared with similar preceding lactation periods of 
; same cows. It was also observed that with the same amount of labour 
:e$sary for handling the University herd when milking by hand, the 
r<] could be milked three times a day with a resulting average increase in 
Ik flow of 22 %. This procedure is probably not practical for the fanner 

0 is milking cows as a side line, but for the man who devotes his entire 
le to dairying and w ho is supplying milk for city markets or cheese factor- 
, this is an important factor in the management of the dairy herd. The 
;ct of the mechanical milker on hard-milking cows is worthy of note, 
rv frequently cows that are capable of high production are not given the 
ention they deserve because of difficulty experienced in drawing the milk. 
laOkrii noted in the case of one pure-bred Holstein cow in the University 
d. Philiclea Young Do Kol, that with the mechanical milker in 191b, dnr- 
«i>ht months 11 795 pounds of milk containing 360 pounds of butter 
were produced. In 1915 during a similar j>eriod with hand milking, 
•1.5 pounds of milk with a fat content of >74 jiounds were produced and 
ing Mi 4 h>r a similar jieriod with hand milking, 8500 pounds of milk 
h a fat content of 33b pounds were produced. Machine milking with this 
^ of cattle seems to increase the length of the lactation period as the 
raiic hand milker has a tendency to dry up the cow that he finds 
icult to milk. 

Close inspection was given each individual animal by the Department 
u-tcrinary Medicine to determine the effect of mechanical milking on 
udders. So far no ill effects have been noted. 

N>ecial precautions were taken to "keep the macliine in perfect repair 
ill times. The results obtained so far, however, do not warrant an un- 
liked endorsement of the mechanical milker. 

The oliservations should extend over two consecutive lactation periods. 

A Study of Leading Broods of Sheep with Special Reference to Production Fac- 
tors in Idaho. — room©*,!?. J and Hicxmavs, C W.,in Vntrerttf? ot Idaho A snrttliurAj 
L 'cr.meni Station Annual Hcfh>tt, Bulletin N.>. r f ;, pp. 4-$. Idaho, Decent* 

twt l j i f, . 

1 firing the past year the Idaho Experiment Station has conducted, as 
*nuer years, the work in sheep breeding and management. Comparisons 
L> ma( k of the Southdown, Shropshire, Hampshire, Cotswold and 
ubouillct breeds with respect to the average weight of the ew'e, weight 
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of fleece, economy of maintenance, weight of lambs at birth, lambing J 
centage and daily gain of lambs for the first three months after birth, j 
present there are available records as follows : On weight of fleece, fiveyj 
on weight of ewes, three years ; on economy of maintenance, three v3 
on weight of lambs at birth, three years ; on lambing percentage, five 'yd 
or daily gain of lambs, three years. It is interesting to note at thisd 
the relative economy of maintenance of the Southdowns and RambouiM 
the prolificacy of Hampshire ewes and size of their lambs at birth, 
relatively rapid gains of the Hampshire lambs In addition to the *04, 
preceding years, there were obtained this year the milk yield of y 
ewes of different breeds and data on its composition for, as stated abo* 
there appear to be pronounced differences between lambs of differ 
breeds in rate of growth A study of tabulated results on the inilkv* 
of the ewes of different breeds and its composition thus far fails to gi^ 
adequate explanation for differences in the growth of lambs nou 
This feature of the work will be continued during this year and; 
additional breed, the Lincoln, will be introduced into the work for 1 
first time. As soon as possible, measurement work will be started 
determine Tates of growth of the lambs of the various breeds. In connecti 
with the fiock* maintenance features of the work, a test will be as 
during the coming year of peas and oat silage. 

A summarised statement of results secured up to the present time fn 
this line of investigation appears in the following table I. 

Table I. - Comparative Breed- Management Work. 

Annual records on 35 to 40 ewes of five ivtll-known sheep-breeds. 


wt. 

fleece 


Rack based Birth 
on economy 
of maintenance wciyhl 


Lamb 

% 


Daily 

t£*in 

lambs 

In* 


Aver, 

dally 

milk 


Butter Tea 
fat % 



nl lamb 

3 month, vicld 

; (3 year 

(3 year 

5 T-n* 

■9*5-1* avcragc) average) 

av ) c (x y.-ar^ :yi 

lb9. 

It*. £l yf * r) 


2 

8-3 

*47 

°-43 

*• 3 * 

8.S2 

41 

4 

9-4 

1 73 

0.61 . 

2.38 

6.64 

tij 

3 

8.2 

>54 

O 49 

1.65 

U.02 

4 

1 

7.1 

11O 

0.39 

1.22 

8'-o 

4 

5 

7.0 

142 

0-45 

2.46 

8.6: 

4 


834 - Lamb Feeding Experiments (x> in Nebraska.— Oramuch, H. J , in /*»<■ r ^' if 

0/ Nebraska, Bulletin of the Agricultural Experiment Station No. 153, pp. 1--" 

Neb , October 1916, 

During recent years much interest has developed in the fattening 
lambs on Nebraska farms. In the past the feeding has been done w* 


(1) A? regards Iamb ieeding in t*.S.A. see R. r 191 ; f January, No. 05 and Mty. ^ 
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speculators, who have owned or rented yards at convenient points and 
a me<l in train load direct from the western ranches. The 

e-caf feeder who fattens the lambs upon his farm, thereby utilizing much 
^per roughage, has now substituted the speculator. 

The purpose of these experiments was to secure experimental data re- 
rding the comparative values of coni and alfalfa hay fed in various forms 
th w ith and without com silage. 

They compared a ration containing good alfalfa hay for roughage with 
e containing a poor grade of hay, likewise a ration of com and good al- 
ia with one of the same feeds plus corn silage. A ration of shelled com 
(j a ifalfa hay was compared with one in which both the hay and com were 
jund. A ration of ground com and ground alfalfa was compared with one 
the same feeds with com silage added. 

The principal results of the feeding experiments described and discussed 
this Bulletin, which contains 12 tables of numerical data, aTe summarized 
follows : 

1) The addition of com silage to a ration of shelled com and alfalfa 
Y increased the daily gain 0.005 lb. per lamb and increased the cost 
producing 100 lbs. gain 4 cents, but did not affect the net profit per 

mb. 

2) With shelled com at 60 cents per bushel and alfalfa hay at $ 10 per 
n, lambs on a heavy feed of shelled com (approximately 1.5 lbs.) and 
lb. of alfalfa made gains at a cost of $ 5.1 1 per too lbs 

3) Lambs on ground corn and gTound alfalfa consumed 0.1261b. more 
rn and 0.093 less alfalfa daily than lambs on shelled com and whole 
falfa hay. Lambs on ground corn and ground alfalfa made daily gains of 
j;i lb. at a cost of $ 6.12 j>er 100 lb>. while those on shelled corn and 
folb hav made daily gains of 0.393 lb. at a cost of § 5,11 per xoo lbs. 
rinding corn and alfalfa and feeding the two mixed together did not pro- 
ice Mithcient added gain to offset the labour cost of grinding. 

4) Good alfalfa was worth double the value of the ]>oer alfalfa. Lambs 
I good alfalfa and shelled corn gained 0.035 lb. more per head daily 
Kl at a cost of 17 cents per 100 lbs. less than lambs on j>oor alfalfa and 
filled corn. Lambs fed good alfalfa consumed more roughage than those 
d hay of jjoor quality 

5) The addition of 0.726 lb. com silage daily to a ration of ground 
irn and ground alfalfa did not increase the daily gain, but did reduce the 
ist of 100 lbs. gain by 31 cents. 

• 6) A ration of shelled com. alfalfa, and silage produced 100 lbs gain 
[a cost of $ 5.15, whereas a ration of ground com, ground alfalfa and silage 
foduced 100 lbs. gain at a cost of $ 5. Sr. thus indicating tli3t the whole 

I iir and hay in conjunction with silage was the more economical of the 

0 minus. 

7) Valuing com at 60 ceuts per bushel, good alfalfa at $ 8 per ton, and 
or alfalfa at $ 4 j>er ton in this ejqxrriment, 100 pounds gain on a ration 
corn and good alfalfa cost % 4 88, and on com and poor alfalfa $ 4.90. 



1272 


PIGS 


835 - Economical Pig Feeding; Experiments made tn the United Kingdom.^ 

JWfwJ of tht Board of Agriculture, Vol. XXIV, No. 4, PP- 4J6-439 London, July i ?1 . 

Given the high price of foods which, under normal conditions, are 4 
used for stock feeding, but which at the present juncture have to \ 
reserved for human consumption, the problem arises of finding substitute 
for the usual pig feeds. 

One of the first solutions that presents itself is to turn the animals ^ 
to grass, either in fields (of clover, lucerne, or mixed pasturage) or inorcha^, 
and woods. During the winter months, grass would be replaced by 
Green food does not suffice to fatten the animals, but it keeps them in 
health. Putting pigs on pasture has the following advantages : 

1) A great saving in food suitable for human consumption ; 2) so* 
kept on pasture are more prolific and much more vigorous than those 
in a sty ; 3) the young pigs reared in the open are larger and stronger thi 
those bom and bred in the sty ; 4) the pasture is improved by the presence* 
the pigs, provided that too many animals are not turned out ; if the fide 
is one of lucerne, it is necessary to be able to cut 2 or 3 crops jxt year 
5) when the pigs graze on wooded land, an appreciable profit is made iron 
food which otherwise is often wasted. 

The accompanying Table, which is chiefly based ujxm the practice 
experiments of Hanssox, is very useful as giving a choice of compiemtntar 
food stuffs ; those that are marked with an asterisk have been used in th 
given quantities in the pig feeding experiments carried out by the Upan-i 
ment of Agriculture and Technical Instruction for Ireland. 

Amounts in lbs. of Feeds Equivalent to 20 lbs. of Barley. 

lb?. it* 


Wheat 

30 

butter milk . - 



Oats 

n 

Whey 



•Maize 

19 

Mangolds. . . . 



Peas 


Carrots 


n- 

Haricot lieans . 


Swede? ... 



Pet- mi t cake 

16 

Turnips .... 


■ v " 

Coco cake 

iS 

•Potatoes 



Palm -nut cake 

z«» 

Clover hay . . ■ 


*- 

Wheat bran 


IfWvrne hay . 



Gluten feed ... 

!'> 

Green clover 


: » 

Dried brewer’s yeast . . 

to 

Green lucerne. . 


1 <•* 

Dried brewer’s grains . 


Meadow gra*. 


t:' 1 

Malt dust 

2 it 

Sit tire (t Kits and ' 

retch;. 


Separated milk 

I 





836 -Pork Production Experiments on Field Peas in Idaho. — Idd.ngs i* J » 

Hickmasn C, W. p in University of Idaho Agricultural Exptnmtnt Station ft* 

Bulletin No 9-:, pp. 6-8. Moscow, Idaho, December imi6. 

Experiments conducted during the summer of 1916 at the Idaho Hi 
periment Station showed again that the “ hogging off ” of field I*“ aSl *, 
practical an^ economical met heal of harvesting the crop and leeihns 
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l0gSt The summarized results of the experiments are indicated in the 

olio wing Table : 


n r 

No. 

Ko. ! 

Initial 

live 

weight 

I Ibft. 

(Aug. 16) 

Final 


Average 

I Cain 

j Value of pork 

1 awa 
U' 1 1 . _ 

: hi ;wres 

ul pigs 
]KT lot 

of day* 1 

on Ust 

weight 

Iba. 

In lbs. 

daily 

gain 

II*. 

f 

per acre 

lbs. 

! 

l* r 

acre hogs 
8 c. 

per 

acre hogs 

9 c. 

" 1 








! * 

s 

1 . 0.S2 ! 

M 

28 

* 246.5 

1 7OO.O 

i 453*5 

1.16 

i 

! 553 j 

1 

4424 

49-77 

2 ; 0.84 ] 

26 

21 

; * 123 5 

2 9* 3 5 

790.0 

M 5 

940 

54-44 

63.84 

3 : 0.70 

16 

21 

2 010.0 

2 4 52.0 

4 4 *.“ 

*• 32 ; 

1 631 

50.48 

! 56.79 

4 l- 5 l! 

18 

35 

2 875 O 

3 560.0 

685.0 ; 

1.09 

! 

| -150 i 

36.00 ! 

40.5° 


The pigs in lot 2 were fed, in addition to the peas, rolled barley at the 
rate of two jxmnds per 100 pounds live weight, or a total of 1162 pounds. 
The barley cost $ 30 per ton. The value of the amount fed was deducted 
n determining returns acre from the peas. 

It is ]K>inted out that the hogs did the harvesting, thus reducing the 
alxnir of harvesting and feeding, and that the work left the land in exeel- 
ent condition for succeeding crops. 

=37 Feeding Experiments to determine the Relative Efficiency of Vegetable and 
Animal Protein for Egg Production. — piubn, Moore, in University of Idaho, .4 grin*/. 
'.uuii Fxperimtnt Station, Annual Report, Bulletin So. <y-. pj>. 2^-30. Moscow, Idaho, 
I x umber 1916. 

The relative value of vegetable and animal protein in the ration of 
•aying hens is a subject that is the cause of much discussion among poultry 
lien. Some experimental work has been done, but the question is still an 
>pen«mo. As a means of securing further information the followirg experi- 
ment \m« planned and started on November i. 1915, by the Department 
>f Poultry Husbandry of the Idaho Experiment Station. 

Four pens of twenty-five fowls each were fed with the following rations : 



Pen t 

Pen II 

Grain 

Ma*h 

Groin Huh 

i>» parts (teas 

1 purts bran 

b jvtrls coni pins hnm 

It parts wheat 

1 parts shorts 

i<» jvirts wheat 1 part shorts 

*' WUs c«m 

1 jwrt corn meal 

1 pul coni meal 


1 part wheat mej'I 

1 part wheat meal 


1 part pea meal 

3 parts beef scrap 


6 porta oil meal 

1 .per cent charcoal 


1 |>er cent charcoal 


Nutritive ratio 1:4.2 

Nutritive ratio 1:4.: 
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1 part peas I part bran 
5 parts com 1 part shorts 

10 parts wheat x part com meal 

1 part wheat meal 
1 part pea meal 
3 ports oil meal 
x per cent charcoal 
Nutritive ratio 1 : 5.5 


6 parts corn 3 parts bran 
10 ports w heat 2 l j % parts shr ms 
3 part corn meal 
1 part wheat mftJl 
1 V, parts 
1 cent chuRft,, 

Nutritive ralb 1:55 


The grain was fed in deep litter at the rate of eight quarts a ( ] a y ^ 
one hundred hens, and the mash in open hoppers. The rations were supp^ 
mented with green food, grit, shell and bone. In the calculation of ntfii 
tive ratios, Idaho analytical data on wheat, bran, and shorts have bee 
used. All other analytical data and digestion coefficients have been taka 
from Henry's Feeds and Feeding. The fowls were all trap-nested anTth 
number and weight of each were recorded . Moreover, the fowls were weigh* 
at the beginning of the experiment, on May I, and again on October 31 
1916, and individual weights recorded The results of the first year ar> 
summarised in the following table giving the weights of eggs. 


Ptr rent Per rent Per rent 

under 5 01. 2 OX, over : or. 


I . 

II 

III 

IV . 


46.3 

13.2 


41 0 
1 7-5 


56.3 

79-7 


Pen No. II produced 55.8 per cent, more eggs then pen No. I. 51. 1 pe 
cent, more eggs than pen No. Ill, and 35.2 percent, more eggs than pe 
No. IV. 

The condition of health and gain in flesh show about the same percrat 
age as that of egg production and weight of eggs. The difference in pro 
duction between pens I and III and pens II and IV indicates that aninu 
protein is essential for heavy egg production. In the ration rtf pen No 2 
the beef scrap constitutes 37.5 per cent, of the mash ; in that of jK-n No. H 
it constitutes 18.75 per cent, of the mash . The fact that pen No. II proto 
35.2 per cent, more eggs than pen No. IVsuggested the advisability of increas 
ing the pen by one whose mash would contain an intermediate pera-nta# 
(28 %) of beef scrap. This experiment with white Leghorn pullets i 
planned to extend over a period of at least three years. 

83s* Goose Raising In the United States. — I,AMOX ( H. M and I, EE, A. R , in 1 . - N <- 
partnunt of Agriculture, Farmer's ISullrtin 767, pp. 1-6. Washington D.C., February i -c. 

Geese are raised successfully in all parts of the United States but are 
most abundant in the South and in the Middle West. According to the 
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of 1910, Kentucky, Tennessee, Missouri and Arkansas contained a- 
1 ^100 000 geese each. The total number of geese declined, however, 

U 1 22 F r cent, from 1900 to 1910, due largely to the lack of cheap pasture 
fo r grazing, and perhaps partly to the limited demand for goose 

ithus and goose flesh. ^ 

Six breeds of geese have been admitted to the American Standard of 
Section, namely, Toulouse Embden, Chinese, African, Wild or Canada, 

\ Egyptian. In addition to the standard breeds there is the so-called Mon- 
el goose, which is a hybrid made by crossing one of these varieties, or the 
jcimon goose, with wild geese. The common goose found on many farms 
Intains more or less blood of some of the standard breeds and of the wild 
jose, and is usually considerably smaller than the Toulouse or the Embden 
he Toulouse, Embden, Chinese, and African are easily the most popular 
reeds of geese in the United States, the first two greatly leading the other 
reeds. An inquiry made in all parts of the country, where geese are com- 
lon lv raised, by sending a question schedule to the breeders, gave the fob 
>wicg results : 

Reports from the South Small common geese were kept very largely 
j the Southern States, while only a few breeders kept pure-bred geese, 
f which the Toulouse, Embden, Chinese, African, and Canada were the most 
epular in this order. Almost all these breeders picked feathers from the 
| ve geese once or several times during the year, some farmers picking the 
cathers as often as once in six weeks. Many reported keeping the geese 
hrgely for the production of feathers and did not consider them profitable 
b market poultry. The averages for these Southern States showed that 
jbe gamier weighed II. 2 pounds, the goose 10.7 pounds, and the young goose 
[s pounds. The geese produced 1.15 pounds of feathers which were val 
a t 54 cents a pound. An average yield of 16.3 eggs was obtained, of 
hichulKmt two-thirds were hatched under geese and the rest under hens, 
he breeding stock w^ere mated either in pairs or in trios of one gander with 
so geese, with an average mating of two males to three females. Three- 
mrths of the geese were marketed alive at an average price of 76 cents, 
King a profit of 49 cents. The selling price and the profit reported by 
irmers who produced geese only or largely for sale as breeding stock were 
Dosiderably greater than those reported for market stock. 

Reports from the North and West. Pure-bred geese were kept very largely 
1 the Northern, Central and Pacific Coast States, as shown by the re- 
orts, although some common geese were reported from most of them. The 
Toulouse and Embden were by far the most popular breeds. Less than half 


f the breeders reported that they picked feathers from the live geese. Most 
(feeders picked the geese only once or twice and then only during warm wea- 
ker. In the average for these states, the gander weighed 17.7, the goose 
5-2 and the young goose 13.2 pounds. The geese produced an average of 
Ln pounds of feathers valued at 69 cents a pound. The average egg pro- 

S ction was 26.7 of which slightly mom than half were hatched under hens, 
tree-fifths of the geese were marketed alive and brought an average price 
$1.82 and a profit at $i.t 6 each. 
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839 - On Uw Factors GovtmlPf the Six ol the Efts of the Honey***, - m<* 

thaler, Otto, in Bulletin de U » Sociiti romand* Apiculture Year r 4l Xo * 
PP- 35-39- Uusannc, i£i7. . . . . . A 

The writer remarks the curious coincidence by which two wor^ 
M. Bourgeois and Prof. G6 ldi of the University of Berne, by entire 
different routes, # should have reached the same conclusions with regfcj 
to the sex of the eggs of the bee. 

Since the researches of Dierzon, that is to say, since the middle of th, 
19th. century, we know that unfertilised eggs give rise to males and fertilig. 
ed eggs to females (queens and workers). Several theories have been made 
as to the manner in which the eggs are fertilised. The one most in favour 
up to the present is that which states that the queen can open or shut tie 
seminal vesicle containing the sperm and thus fertilise the egg passing 
along the oviduct at will. Another theory supposes a mechanical action, 
depending upon the position the queen adopts in laying an egg in a male or 
worker cell : the latter, being narrower than the others would exercise pies- 
sure upon the abdomen of the queen, thus causing fertilisation of the egg, 
The latest theory, that of DlEKEE, claims that the queen only lays fertilis- 
ed eggs : it is the workers themselves who determine what the sex is to 
be by means of glandular secretion ; thus, the eggs laid in the drone cell; 
would be treated with a " male secretion " and the eggs laid in the worker 


cells with a *' female secretion 

According to this theory, however, there would be 2 kinds of males: 
those from eggs laid by an unfertilised queen (owing to a unsuccessful nup- 
tial flight or inability of the queen to emerge) and those from fertilised egg; 
treated with the male secretion of the workers. But such a thing has neve: 
been observed ; besides, microscopic examination has shown that th 
sperm plays no part whatever in the development of the males, which tend: 
to establish the fact that, in a normal colony, the drones are derived from 


unfertilised eggs. 

According to Bourgeois, 0 mouojxdy of sex belongs exclusively t< 
the young nurse bees and not to the queen The queen only lays fei 
tilised eggs ; the workers, if they require males, act iqx>n a fertilised eg 
(female) by some unknown means in such a way as to suppress a sexna 
particle, thus “ defertilising M it. 

Goldi, during a long stay in the tropics, has observed the develop 
ment and mode of life of social insects. 

His conclusions are as follows : “ In view of what I have been ablet 
observe among insects, especially ants, I am induced to believe that wha 
occurs in the hive must correspond with the laws formally observed i 
other insects. And I am inclined to think as follows : the whole ol theegs 


laid by the fertilised queen are provided with seminal matter. A senna; 
filament penetrates the egg which is to give birth to a female, where; 
in the case of the egg which is to produce a male the workers prevent th 
filament from entering. This operation would be effected in the follow^ 
way : the micropyle (through which thq filament would penetrate) isclosw 
by the'workers, or else, by means of a special secretion, they kill tbe 
seminal thread V. 
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i As will be seen, the sum-total of these views is the same as that reached 
y Bourgeois. The writer remarks that, as accor ding to this interesting 
heory, the workers must enter the male cell every time an egg is laid 
herein, it would be interesting to confirm experimentally whether this 
ctuallv occurs in practice. 


FARM ENGINEERING. 

o - The Benwietti Double Brabant Moiorplough. - di&sajsaix, k., in journal d' 

cvlVuu pratique, Year 8i t No. 8, p. 145, fig. 2 . Paris, April jy, jyj;. 

Description of a small double-brabant motorplough, built by M Be- 
dftti, at Grambois (Vaucluse), France. 

The plough is intended for use on medium size farms, for the cultiva- 
fflof drilled crops, vines or shrubs planted in lines, also for ploughing, etc. 



The Henbj>etti Double Era bant Motorplough 

As shown in the figure, the chassis is carried on two driving-wheels on 
t > TW ^d grips can be fixed for field work. In front are the fan- 
tooled radiator, the 2 cylinder, 10-14 H.P. engine under the hood, and the 
toMtxed to the mud guard. Behind, the chassis is attached to the turn- 
Bg beam ot the 3 furrow double brabant plough, the end of which is sup- 
by a large furrow-wheel, near which is the handle control) irg the 
movement. The coupling is by a springlock movement ; vertical 
[ ! Ustm ^' nts are by the usual system on double-brabant ploughs. 

a ^ e controls the various movements, 
fhe distance between the wheels can be modified according to require- 
mts ' so that the land-wheel always runs in the furrow opened on the 
2 m> * llrn ' total w r eight is 1540 lbs., the machine bang able *0 
ram a circle of 3-foot radius. The present price is 6 800 francs. 
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841 - Mechanical Methods of Cultivation of Vineyards. — rwgblman, max, in B 

dt la Socitti d' Encouragement pouf Industrie National*, Vol. 127, No. 3, p p> 

Paris, May- June, 1917- 

French vineyards occupy about 1 600 000 hectares (1) of ^ 
640 000 hectares (not including those in Algeria) are cultivated with tk 
aid of draught animals, particularly horses and mules. Before the wat 
the annual cost of these animals on some farms was from 800 to 1200 fr ’ 

One can reckon that it requires 1 horse per 6 hectares ’of vines in ^ 
average-sized vineyard or per 8 hectares in a large one. In this latter 
case one must allow for a supplementary animal per 20 to 24 hectares oj 
vines. 

Several years before the war, wine-growers were demanding ^ 
chanical methods of cultivation capable of doing such work as ploughing 
a depth of from 0.10 metre to 0.T5 m.; scarifying to a depth of 0.05 & 
and of being utilised also for various kinds of work, such as sulphating, 
ing, carting, etc. The market for these machines should encourage inve& 
tors and makers to work out the best conditions for the application of m* 
chanical methods in a given number of vineyards, as it would be wrong ti 
attempt to construct a single type for all kinds of work. 

In order to show the importance mechanical methods of vine cultiv 
ation are capable of attaining in the near future, it is sufficient to Temembe 
that : 


3 departments possess vineyards with an area of over 100 000 hectares 

4 » a * » » » » JO to 70 OOO » 

13 » 1* * f » » » 2 J tO 50 000 * 

6 » y> » »b** 20 to 25 000 t 

Undoubtedly, not all of these areas mean the employment of meclm 
icai cultivators owing to the method of plantation, length of rows, width 
of furrow's, slopes steeper than 5 %. With the application of mechanical 
cultivation one can foresee the suppression of ploughing and the use of the 
cultivator instead (2) 

During the last 10 years, excellent results have been obtained with 
superficial Cultivation applied to a vineyard of 70 hectares of the Var, 01 
very clayey soil of low fertility, stony in parts and liable to drought 
With this method (3), the two ploughings are suppressed and replaced b 
5 or 6 scarifyings. In 1916, the crop gave a little over 100 hi. of wine pa 
hectare. 

Thus, instead of 6 to 8 day’s work required for the 2 ploughings of 1 


fx) 1 hectare =■ 2.47x1 acres. (2) Attention has been devoted to this method d 
cultivation for some time past. Experiments have been made in Alsace, at the Nation! 
School of Montpellier, In the South, Algeria, etc. (£ 4 ) 

(3) See B, 1914, No. 640 and R. July 1917, No. 640. {£*) 
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re all that is required is 5 to 6 days of scarifying spread over a much 

^°Var, a Filter boe ( covering a width of 1.50 metres, drawn by a 
11 Avery tractor, scarified an hectare of vines in from 5 to 5 Vttotirs. 

‘ pvJriments with tractors are also recorded. 

c f the lack of hands, draught animals, and of the increase m the 
f feeds and upkeep for these animals, the very existence of vineyards 
hieateiied and it is easy to guess the situation might be worsened by 
1 of another nature also. , , . .. , 

Th j re is therefore, every interest in hastening the solution of the prob- 
pertaining to mechanical cultivation of vineyards of which the mam 
L might be summarised as follows : , . 

1) The over-all width of the apparatus must not exceed 1 metre , 

, apparatus, with plough or cultivator, must be able to return 
the same interline, or in one of the neighbouring interlines, while turning 
headland which must not exceed 3 metres. 

This programme is not exhaustive and encouragement should be given 
constructors of apparatus for the mechanical cultivation of vines on slopes 
i planted at close intervals. ... , • 

Attention should also be directed to training professional mechanics 
a Jt as instructors to drivers of mechanical cultivators. 

, ADOantus to Prevent Spontaneous Combustion of HajrRieto.-i o.nl. ant. 
in Mick LandteirtsckaHlich* Presse, You- 44, No 4'), V J ga - lk3 ‘ Un * June 20, iui,. 

The solid appliances at present in use for preventing the spontaneous 
mbustion of stacks of hay, or of other forage, do not permit of the introduc- 
>n into the stack of extinguishers at the points where the temperature 
fcht be nearing the danger point. 

' y tct having established the points where the temperature was nsmg 
it stacks used to be soaked with water, which rendered the forage practi- 
lv useless. The writer describes an apparatus, of which an illustration 
appended, which remedies the above drawbacks and enables the tempe- 
ire in the stack to be controlled by means of a thermometer and the use 
extinguishing liquids in case of spontaneous combustion. ... , 

T$e apparatus consists of a tube for the escape of gases g. with a thread 
on the outside for screwing on a flexible tube and below, on the inner 
ie cf this thread, two transverse arms y about 40 ems long ; at the otner 
d is screwed on a point s about 18 cms. long. The whole apparatuses 
out ; metres in length ; the tube g is of */< mtl1 8“ P'P in S- Act “*8 88 ' 
ntiauation of the point s is a removeable piece r, about 34 cms^long. ot 
Inch the hollow can be fitted with a maximum thermometer. The por- 
)n r can be removed and the point s (perforated transversely in order to 
low ot screv ring or unscrewing without difficulty) fixed directly on to t e 
ibe The part 5 and the part r with the thermometer are both provided 
jth sleeves m, screwed and riveted and furnished with an inner t ea 
t means of which the parts g, r and s can be fitted to one another 
Tlie extremity of the part g, connected with the pieces r and s. is per- 
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f orated tor rjon*. of its ^ 

24 small openings 0,4 nun: i n ? 
meter, arranged regularly about J 
dicmoferent*c*f tiw tuh*e ?. 1 

The apparatus possess ttt! . 
lowing advantages. 

1) It enables the tempera, 
in the stack to be read. 

2) It allows of tlie use, ^ 
the temperature reaches a das^ 
otis height, of my method of ^ 
guishing known, in order to preveui 
spontaneous combustion. There j 
consequently less amount of sjx^ 
fodder and the method is simple 
in every way. 

3) By using several of thes 
devices sufficient ventilation can b 
obtained to carry off the dangc-ioii 
gases which develop inside tb 
stack. 

4) With the solid device em- 
ployed at present, taking the ten 
jierature is an exceedingly dan^eras 
operation, for, at the movements 



their withdrawal, the gases are cip 
able of igniting. The appamta 
described above allows of the intro 
duction into the stack of extin™ 
shers and so prevents fires. 

For working inside bams nod 
lapsible apparatus has been dcu* 
consisting of 2 pieces each T.50 3 
long : after the first piece has \at 
dug into the stack the stvia-l 
screw ed into it and the apparatus 
then pushed home. 

When fermentation lias 
begun, several instruments are u* 
of big calibre in order to 
sufficient ventilation. In order 
control the temperature, a * n 
thermometer is used which cm 
introduced and withdrawn h\ me 
of a shaft. 

The Ford: apparatus is l*; 
ted in Switzerland under N° 74 ' 



UddM tftt Botfl* * ***** L Vo(, XCVI, No. n, p. *75 » 

r ^ 7 ^ york,M*reh 17. *9*7- — TLLm Immtiom lUudrto i, No. 6 , pp. 8 - 9 , Part*, 

Doctors and health expert* in the United States condemn the glass 
bottle as a pernicious germ-carrier. They are dema n di ng that 
uctible bottles be used for the distribution of milk for the home, so that 
f cannot be returned to the dairy to be refilled and sent out another 
y perhaps, with germs picked up during previous use. Pennsyl- 
l \ ‘ was \he first state to proscribe the use of the glass bottle as being 
ontiuual menace to the public health. 

Some dairies of the progressive tyi>e had already begun to employ 
tructible bottles made of light cardboard coated with paraffin. Milk 
be kept in a fresh condition in these paper bottles many hours longer 
n in the glass bottles, being both air and light tight. 

A machine has been invented capable of manufacturing paper milk 
ties at the rate of 5000 an hour. It is 90 feet long and costs over 
too dollars. Wood ptdp is the raw material employed. The process 
■s not require exclusively high-priced paper pulp ; any fibrous wood is 
]to work equally well. One ton of pulp will produce 60 000 bottles, 
in<* to the low cost of manufacture the new paper bottle is said to 
cheaper in the long run than the common glass bottles in use at 
present time. Only 3 men are required to work the machine, a^nd 
m beginning to end the milk bottle is handled only by steel fingers, 
tliat the apparatus meets all sanitary requirements. 

The process of manufacture is simple. A steel core is dipped into a 
;k of raw pulp and, by means of 4 clamps, the pulp is pressed round the 
e into a seamless bottle. During this ojreration the bottle revolves 
«e times, the clamps pressing at every third of a turn. 

The bottle next passes through a powerful drier and over a stencil 
icli prints on it the name of the milk dealer, the capacity of the bot- 
, etc. It is then removed from the core by a steel hand and deposited 
a belt conveyor which crimps on the botton and the top. The bottle is 
u riven a paraffin bath that renders it impervious to liquid or acid and 
lutomatically packed in dust-proof cartons for delivery to the dealer. 

The ojjeration is continuous and it takes about 8 minutes to convert 
■ raw pulp into the completed l>ottle. 

Review of Patents. 

Tillage Mac hints ami Implements 
' 3l «i 175 093 Dough mechanism, 

tel Kingdom 106162. Turf-cutting machine 
106513. Cultivating implement. 

106551. Spades, fork?, for disabled men. 
ited -State? 1 227 745 — 1 229 354 — 1 i u 225 — 1 231 237 Houghs. 

1 227938 — l 228 273. Agricultural implement*. 

1 228 134. Tractor plough and cultivator. 

1 228695 Disk mounting for plougft. 
i 229 :ir». Cultivator, 
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i 329 157- Three wheeled cultivator, 
i 339 488. Coll spring scat for disks, 

1 339 868, Earthworking implement. 
x 229 970 _ , 2 30 343 . Cultivator attachments. 

1 230 022. Sweep stock attachment. 

1 230084, Plough-guide. 

1 230 194. Harrow. 

1 1>30 261 . Tilling machine. 

1 230 339. Power plough. 

1 230 716. Disk harrow cleaner. 

1 23t 352. Power driven cultivator. 

1 231398. Harrow. 

1 331 502. Cotton chopper. 

Manures and Manure LHstribniors. 

United States 1 227 701 — t 230 069 — 1 231 *99- Fertiliser distributor?. 

Prills and Seeding Machines, etc. 

Switzerland 75 5*5- Seeder attachment. 

United States 1 228682. Gage wheel attachment for planters. 

1 229 158 — 1 231 398. Planters. 
i 229604 — 1 229988. Maize planters. 

1 229941. Check row planter. 

1 230350. Peanut planter. 

1230465. I*Otato planter, 
j 230 806. Plant setting machine. 

f'driour C uttural Operations. 

Canada 176094. Hoe fet weeding. 

Switzerland 75 412. Electrocultuial process and installation used also for deal r 

parasites and locusts. 

United States t 228935. Wccder. 

l 228992. Hewing machine. 

X 239 355- Lister cultivator. 

Reapers, Mowers and Harvesting Machines. 

Canada 175 694. Harvester, thresher, etc. 

United Kingdom 105 983. Gathering fruit. 

106 X05. Sweeping lawns, etc. 

United States 1 228 238. — 1 229 598. Cotton picking ma chin e . 
r 228 403. Mower knife sharpener. 

1 228971. Maize husker, ensilage cutter and silo filler. 

1 229000. Mowing machine. 

1 230 127. Hay mowing apparatus. 

1 230 822. Pea harvesting machine. 

1 230863. Horse hay-reke. 

I 331 174. Sickle bar. 

1 231 195. Shocking machine. 

Machine for Lifting Root Crops. 

Canada 175 841. Potato digger. 

Ur iled Kingdotn 106341, Potato diggers amt harvesters. 
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.., d states 1 5 t)i - *‘« out 

J I 229 37 *- Potato digger and pttlveri*et. 

Threshing machines. 

ited states 1 229 063- Thresher or separator. 

Machines and Implements for the Preparation and Storage of Grain, Fodder, etc. 

t75 774 - Grain tank. 

^ 175635. Shock gatherer. 

176 5 36. Bag jolter. 

176 542. Tire securing device. 
it«rland 73 408. Green fodder press. 

75 409. Device for preventing spontaneous burning of hay stacks. 

75 410. Green maixe silo and presa. 
ited Kingdom 106014. Hand propelled vehicles for goods. 

106 565. Hay elevators, 
ited States r 227 761 — 1 231 354. Hay prese. 

1 229031. Hay stackers. 

1 229036. Hay handling device. 

1 229 126. Baling press. 

1 229 640. Hay loader. 

1 230066. Hay rake or stacker. 

Forestry. 

ited Kingdom 106 557. Sawing. 

Traction and Steering of Agricultural Machinery. 

&da 176339. Motor tractor. 

176456. Hitch. 

ted Kingdom 106648. Traction engines, 
ted States 1 227 576. Universal tractcrr. 

1 227 630 — ■ 1 230014 — 1 230 340 — 1 230 430 — 1 230 655 — 1 231 40R. 
Tmctois. 

1 228024 — 1 228 895 — 1 229 aio. Tractor wheels, 
i 228 306. Motor tractor. 

i 228 377. Automatic steel iug-geai for tractors and the like. 

1 228688. Caterpillar traetoT. 

r 228 709 — t 229 462. Traction engines. 

l 229 665. Control mechanism for tractors and the like. 

1 230 294. Draft eveaer for harrows. 

1 230 539. Steering mechanism, for Ullage implements. 
t 230 648. Operating mechanism for tractors. 

Housing of livestock. 

ted Kingdom ’06007. Disinfectant. 

106012. Destroying Insects. 

106644. Making horseshoes, 
ted States 1 229 094 — 1 229 435. Hog oilers. 

A viculture. 

W Kingdom 106 117. Temperature alarms. 

106 ai8. Crates for eggs, etc. 

106 405. Boxes for eggs. 
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Ittdusities Depending ou Plant Products 

Brazil 9 988. New heating and cooling apparatus for rapid beating 0 f ft [^ 

lsed wines and means of handltag. 

Canada *75 940. Apple slicer. 

176317. Method for deco; Heating flax. 

United Kingdom to6 479* Vinegar vat. 

1065*3. Yeast for bread making. 

106 642. Distilling and evaporating liquids, 

Dairying. 

Canada 175463- Rennet- 

175633. Sterilizing apparatus. 

7757*2. Milk preparation. 

176 31 1. Teat cup. 

Switzerland 75 444- ButteT-tub. 

United Kingdom 106048. Storing bottles, cons. etc. 

106 200. Foxes, 

Farm Buildings. 

Canada 175682. Gate. 

176081, Window holder and lock. 

176591. Grain elevator. 

176644. Wire stretcher. 

Switzerland 75 41 1. Hothouse 

United Kingdom 106368. Fence post 
United States 1 227928. Silo construction. 

VariOUS. 

i/5 777. Harness 

Canada 176226. Oil car, 

United Kingdom 106 512 — 106 514. Filters. 

106564. Cooking and like apparatus. 

845 - Equipment for Farm Sheep Raising. — Macwhorte*, v. o., ia United States iy, 
of Agriculture Farmers' Bulletin No. 810, 27 pp , 37 figs. Washington, D. C , June 171;. 
The object of this publication is to furnish a practical guide for 
equipping farms for sheep raising. Owing to the wide differences tact 
matic conditions it is not possible to suggest a particular type of buildup 
for all parts of the United States. 

The above bulletin contains numerous plans of buildings, some show- 
ing combinations to contain horses, cattle, sheep, etc., others intended i« 
sheep only ; at the same time scof>e is left for private initiative to choose 
the building which is best suited to the particular conditions of the farm in 
question. Equipment for raising sheep is not exjxmsive. In mild lati- 
tudes little housing is required, and the main need is for fencing and pastures 
of sufficient number and size to allow frequent changing of flocks to fresh 
ground to insure health. For enclosing sheep pastures and lots a fenc* 
that will exclude dogs should be used. The dog-proof fence should be 53 
inches high, the posts 7 l / 3 feet long, set 2 1 j t feet in the ground. Close 
the ground should be set a tightly stretched barb wire, next to which a 
a 36 inch woven-wire fence with 4-inch mesh and above this 3 strands d 
barbed wire. Portable hurdles are illustrated and described. 
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When winters are longer and more severe, buildings and sheds are 
cessary to furnish protection from storms, though no special provisions 
a needed for warmth. Dryness, good ventilation and freedom from 
aughts are the first requisites of buildings for sheep. 

Convenience in feeding and shepherding must also be held in mind in 
•ating and planning such buildings or sheds. Abundance of light is 
cessary for the health of the sheep. 

One square foot of window for each 20 square feet of floor space is 
cessary. Small flocks can be cared for in sections of bams having stabling 
feed storage for other stock, but with a flock, of say, 100 ewes, separate 
lildings are desirable. The interior arrangements of these buildings should 
such as to require a minimum of labour and the least posable moving 
the ewes in doing the feeding and caring for them during the lambing 
jsoii. Ample yard space that is dry and sheltered should be available 
jacent to the main barn or shed. 

Level and well drained clay-surfaced floors are satisfactory and eco- 
lQ jjcal. Concrete floors for alleys and feed rooms are necessary, but it will 
tijom 1* called for in the pens. 

Instructions are given for the construction of feed racks, wooden grain 
[Mghs, etc ; some fixed and others with moveable parts or completely, por- 
ble and the same with automatic feeding arrangements. The descrip- 
)Hs are accompanied by very clear drawings giving all necessary' dimensions. 

A list is appended to the bulletin containing references to all the pubii- 
tiuns of the U. S. Dept, of Agriculture relating to sheep raising. 


RURAL ECONOMICS. 

The Utilisation of the Profits made by Swiss Peasants. — Lack, Eum, iu ArcHv 

:\it txiihte Wirlschettsforschunz, Vol. 8, Pt. 3, pp. 367*385. Jena, 1917. 

Kfforls to improve the condition of agriculture bv increasing the price 
products are frequently met with the reproach that any increase of in- 
me which may result will only have the effect of raising the price of pro- 
■rty, v) that an increase in the price of products will do more harm than 
o*l to the farmer and his descendants. If this be really so, the effect 
>uld be noticeable first of all in the use to which the fanner puts his 
ofits. 

Liking agricultural accounts as his basis, the author has examined 
t placing of the profits of the Swiss peasant. This investigation was made 
iriug the war, a fact which must be borne in mind when considering the 
suits ; it is to be continued. The accounts of 241 Swiss farms were used ; 
ese hud been submitted in 1915-16 (from March 1 to February 29) to 
e control of the Swiss Peasant’s Society. 

Table I gives the most important results of the final accounts, calcula- 
fl since 1901 ; they are classified according to the sue of the farm and give 
formation as to the profits realised. 

The 3 267 accounts examined showed an average profit of £188 pet 
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Table I. — Profits realised oh Swiss jams. 


1901-05 I48 122 <\ 14 O 

1906-13 364 {266 011 

19I4-I5 96 [292 16 9 

1901-15 608 255 15 6 






Chang? In 

Total income 

of estate 

and 

Expenditure 

Total 

! 

household 




1) farms {7 to 12 acres ) 


1 5. i . 

%. i . i. 

L j. i. 

1 *. d. 

98 15 u 7 * 

79 9 6 

8312 8 

+ 15 0 5 

112 7 O 

81 14 10 7» 

88 9 3 

+ 23 17 0 

Il 6 7 97* 

94 12 11 

91 9 8 

+ 24 19 2 

108 7 4 7* 

a* *3 7 7* 

87 5 0 1 

4 11 2 5 


2) small peasant farm* (13 /-> 25 acres) 

1901-05 232 140 4 7 1 i t ni2 6 2 107 II 2 + 32 19 io + 4 i 4 ij 

1906-13 889 157 19 9 U3011 8 115 2 6 -f 42 17 3 + 151551 

1914-15 223 175 olI l /*U54** 6 x l t i22 5 I,l /*+ 5 2I 4 1I V* > '0 11 6' 

1901-13 I 1344 *54 7 |«7 9 9 V* *1* 2 o V, + 4 ° *5 9 ‘ f ‘ U 4 : 

3) 7 Vos a*./ (25 lo s? «ws) 

1901-05 173 178 1 o 15510 3 VilU 0 b Vr h 2 5 + 2> it , 

1906-13 478 213 3 8 V* 171 10 3V1II41 5 2 V* + 62 310 ioiti 

1914-15 124 249 o 9 222 4 5 , /||i.S4 5 6 v &6 0 ® + f, S \ i 

1901-15 777 2001910 171 4 4 »* 39 4 6 + 62 1 8 i 22 f > 1 


4) Large peasant farms (37 to 74 acres ) 

14 o 1185 o 9 7*167 18 3 7 * 1 4 - 5^ 15 5 Vr* r 2 j 

on 1223 o 5 163 111 V»: + lo2 18 i I V, : 4- 6 5 . 

16 9 [267 1 27|!* 6 4 1 7 4 4-127 19 5 7 | ' + '' 2 -.i: 

15 6 [216 4 5 ‘16418 9 1 4- 00 16 8 * Si 5 ” 


l 5) Large farms (74 to 174 acres) 

1 90 r -05 1 31 -269 4 I V1U44 13 2 j*57 ** 4 7»+ 112 5 7 

1906-13 114 326 6 17329319 6 ;ar>6 5 11 V* + 1 *7 *5 8 

1914-15' 33(3981210 (385 2 7 1 / l !*32 6 6 -f 166 12 7 Vj 

1901-15 178131510 87*128913 4 183 12 io l / 3 4- 121 18 1 

6 ) Averages 

1901-05 662 1701610 14118 1 |l26 tl 1 «V*| 1 44 5 o 

1906-13 2081 19018 iV*ii59 5 5 7*i I 3 I 7 7 1+ 59 10 6 

1914-15 524 224 8 o 7*1*99 18 6 1 41 16 11 7* + 81 11 2 

1901-15 3267 18011 9 15816 9 Vji 1 3 1 5 4 | 57 8 3 


fann ; £30 represent the income from dependent enterprises. The expe® 
ture did not quite amount to £131.10.0, so that about £56.10.0 {30% 
che income) were saved. The years 1901 and 1913 were the worst, the yes 
1912 and 1915 the best. As for the two years of war, 1914 and 1915^ 
first was slightly below the average. On an average, during the two yes 
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waf the Swiss peasants did not even make £29 more than the average 
iqii to 1915* If it be considered that these figures do not include the 
Juase of fertilising elements in the soil, and that 1915 was a very good 
Jh cannot be said that the Swiss peasants have made large war profits, 
investigations into the use of the profits, made only for 1915-16, 
t include all the farms, as the author no longer had the books of some 
Xin d on others exceptional conditions (inheritances, etc.) made com- 

t difficult. For this reason the average figures do not coincide exactly 
ose of Table I. 

peasant's profits are derived either from the farm or dependent 
^/pjises ; he uses them, partly for new acquisitions on his farm, partly 
, dependent enterprises, and partly for household goods. The figures 
^ en do not show the objects bought, but only the change in stock, 
mortizations, the year's losses and sales are placed apart from the new 


vjiiisitions. 

Table II shows the total change in the net income (minus debts still 
> be received) in the four accounts, estate, household, dependent enter- 
rise? and expenditure. 


Table II. — Total change in net income { averages of all the farms). 


Change la set Income In 1915-1916 


24 1 


E«Ut* ! 

_ ... 1 Dependent 

Household , 

Prhrmte 

| breaches 

expenditure 


Amov*i Per farm. 


£76.13.10 | 

£2.10.1 ; £ 32 . 9.7 V* j 

to.ii.6 


Percentage o / income. 


68 .68% J 

2.20% 28.62% 

0.50% 


About */, t the profits were either re-invested in the estate, or used to 
ay off the outstanding debts on the estate. A little less than # /i© were put 
ato the dependent branches, and the rest went to the household (kitchen) 
nd private expenditure. 

Table III shows the different uses to which the income was put in per- 
entage of the estate. 

It is characteristic that a minimum part (not even l / 10 ) of the profits 
'as invested in land. The money invested in improvements rose by about 
%, that invested in buildings was even reduced, probably by regular amor- 
uations or lack of buildings. A slight increase is noticed for capital in- 
cited in fruit-trees. The decrease in capital invested in vines proves that, 
■uring the war, and in spite of the relatively good wine harvest of 1915, 
wiss farmers continued to pull up the vines. The reduction in the capital 
wested in standing trees may be explained by the absence of imported 
wrign wood and the large exportation of Swiss wood. The increased capital 
faced in crops is due to the fad that, in 1915-16/tbe farmers spent rather 
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)r e money on artificial manures than in the first year of the war. (The 
^ account only includes the cost of artificial manures for the following 

rvest). . . 

Xhe total increase m the estate capital represents 9 % of the profits 
rested in the farm. This percentage was probably higher before the war, 
t these and other figures seem to show that farmers use the smallest part 
jheir profits for increasing their estate capital. 

Of all the capitals, that invested in cattle (live-stock) has increased most ; 
;S is in agreement with the fact that, for some years past, capital invested 
cattle has shown an increase on controlled farms ; the cattle censuses con- 
nl this result. This seems to prove that the Swiss peasant invests his 
jfits principally in live-stock. It is not the estate capital which lias been 
leased by the profits, but the most imjjortant part of the farm capital. 

Implements and machinery show a slight increase, but the increase in 
( k in hand is greater ; this is partly due to a good harvest year, but chiefly 
the higher price of many products. The increase in debts may probably 
accounted for in the same way. The increase in cash in hand arises 
mi better results obtained from the farm, and, above all, from the fact 
at. during the war, the peasants keep more money by them. 

More than 7 /io°f the total profits placed in agriculture come under the 
ading 1 i farm capital, and are 8 times greater than those placed in the 
id ami estate. 

Of the profits invested in agriculture 4 / s are used for new farming im- 
anents ami V t only for paying off debts. 

The influence of the size of the farm on the utilisation of the profits 
then discussed. In so far as any conclusion may be drawn from the nam- 
r of farms examined it may be said that : The smaller the farm the greater 
t 1 amount of profits used to buy land. No influence is discernible on 
l improvements capital or the bmldxng-capiUd. As far as the plantations 
e concerned, the standing trees are only influenced by the size of the farm, 
it profits invested in live-stock also increase with the size of the farm. The 
lines for implements and machinery are not very consistent, but it may be 
id that small fanners complete their sbx'k with their profits, whereas 
rge farmers buy less. The size of the farm seems to have no influence on 
e other groups of farm capital, or on the amortization of debts. 

The distribution of the income in percentage of the working and re- 
rve capital of the household is as follows (in averages) : 


Ijve stock (farm -yard) 6.39 %, 

Deadstock 13.60% 

St-ick in hand (provisions) . . . 63.94 % 


Tutnl warktne capital 83,91 % 

Reserve capital 1 t.t I % 


.Vw htmsekaM income . . I99.M % 


The greater part of the increase in income concerns the stock in hand ; 
l ' is partly the result of variations in price, but it also proves that during 
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the war, the peasants show a tendency to assure their provisions by ^ 
fident quantities of stock in hand. 

The average change in the income invested in dependent brunch® \ 
as follows : 


Investments In non-agricnltuial enterprises 4 01 % 

Bonds, shares, money placed In saving banks. .... 90.06 % 

Total working capital 94JT % 

Reserve capital I.tt 

Set income of dependent branches ...... IM.M 


The investment of profits under the form of deeds or in saving ban] 
increases with the size of the farm. 

The expenditure income cannot be called a capital because it is not u 
to acquire goods ; nevertheless certain parts of it have today the charact 
of capiial. However this may be, it is necessary to consider it win 
estimating a man's economic position, and the Peasant's Society ask 1 
have it included in the accounts studied. The average percentage of ti 
change in income is : 


Working capital 105.15 

Reserve capital — 5.15 


Net expenditure income 


The actual figures per farm are exceedingly small. The favourab 
condition of the market has not caused the peasants to spend large suras c 
their homes, dress or articles of luxury. 

Conclusions: This study shows how great is the thrift natural to tl 
agricultural population. Although the agricultural income, iticludii 
wages and interest on capital, reached, during the years 1901-1915, an aw 
age of 4/— per day per man, and that the average dependent income did a 
exceed £29.15.0 per year per family, the Swiss peasant families manags 
to save an average of £57.3.8 a year. In 19x6, the agricultural income m 
to 6/— per day's work, the dependent income was only £20.16.0, and? 
an average sum of £107.6.4 per farm was saved. 

On an average the profits made were used up as follows : 
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l ESTATE : 


Eand ■ ■■ 
improvement# 
Building# • • 
Fruit tree# - 
Vines . ■ • • 
Standing trees 
Crops 

. - 

*•09 % 

O.61 

- 0.44 

°. 4 t 

- 0.22 

- 0.69 

0.36 


Total : Estate capital 

Live stock 

Implements and machinery .... 

Provisions 

Cash in band 

Debts 

29-72 % 
0.96 

5 31 

7.94 

5.49 

*.»*% 


Total : Farm capital 


41 . IS % 

Mortgages . • . 
Contract debts . 

Total: Working capital 

12.19% 

r.05 

* 5.44 % 


Total : Reserve capital 


13 *4 % 

Set income of estate 

UOPStUlOLD : 

Live stock . 

Utensils 

Provisions 

OU % 
0.30 

»- 4 Q 



Total: W’orfcm^ capital . . . 184% 

Reserve capital . . . . 4.34 

Set household income 

II. UrpEKDKNT BHAJIaiES: 

Investments in n on-agricultural en- 
terprises 1.15% 

Bonds, shares, tnuncy placed in saving 

batiks, etc. 25.77 

Total; Working capital . . . 44 *t % 

Rescri* capital ... |.f# 

Set income of dependent branches 

V\ HXPEXDmUE : 

ITofftiUjs; capital 4 .53 % 

Reserve capital w | t || 


•« *8 % 


* ** % 


t 8 .it % 


Set expenditure income 4 51 % 

Total net income 144.44 


DnJy f> o/ Q n f the total profits were invested in the estate, and about 
in the farm. A little more than 13 % went to the amortization of agii- 
iial debts. About 2 % of the profits were used to increase household 
more than l / 4 were placed in saving-banks, shares, bonds, etc., and 
) "ere reserved for expenditure. 
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agricultural industries. 

847 - Contribution to the Study of the Aldehydes of Wine. — eaborde, j ,, b ah^ 

I'ln^titut Pa<ittur t Vol. 31, No. 5, pp. 213-252. Paris, May, 1917. J 

In an introduction the author gives an historical study of the wotf 
done on the aldehydes of wine. He points out that the work done during 
the last twenty years on the presence of acetic aldehyde in fermented i 
quids, and particularly wine, shows that the formation and disappear 
of this aldehyde may be subject to chemical and physical causes. The a] 
dehyde may be formed by the oxidation of ordinary alcohol in contaa 
with the air, and the phenomenon is favoured by catalytic action. 

Triliat’s experiments show that, by virtue of their vital property 
alone, the mycoderms of wine form aldehydes. According to Kotytscije* 
and Neuberg, the aldehydes resulting from the splitting of the sugar bv 
the yeast represent, during the formation of alcohol, an intermediary pro. 
duct which the hydrogenising influence of the medium changes as it apjitars 
It is, however, possible for small quantities to escape this influence aceoid- 
ing to the prevailing conditions. This hydrogenising, or reducing action 
leads to the supposition that a reductase, secreted by the yeasts, is present. 

The aldehydes seem to play an active part in rendering the colourin'' 
matter of wine insoluble during ageing ; and ap]>ear to be the cause* <i[ cer- 
tain bitter tastes, especially that which corresponds to the disease of bit- 
terness. 

The estimation of aldehydes tv wises or their deposits. The best j; .a, 

colorimetric method with rosanilin bisulphite It gives an inclusive but satisfactory r^ali, 
because acetic aldehyde is present in much more considerable quantities than any ..ibe 
aldehyde product which may accompany it 

The method is as follows : 1} the aldehyde is distilled off ami concentrated, if nmsa.iry.;p 
a smaller volume , which is then brought up ton known volume by the addition of pure aRdsd 
so that the final standard of the alcoholic solution is So* ; 2) the quantity of aldehy d« enutai^d 
in this liquid is determined by the official method. 

Catalytic production of aldehydes. — l n his work, on " Acrttc Aldrh\<i< in Win. M . 
Trellat shows that the proportion of the aldehyde increases according to the natun .d tlx 
vessel containing the wine and by contact with porous bodies, and that it varies with the l® 
pe future, nature of the walls and their degree of porousness, cxjKJSure to light and ilcgree i 
acidity. Sulphurous acid favours the production of aldehydes in white wine. 

These different circumstances are part’y those under which wine may be stored . 

The author has found the chemical phenomenon of the production of alcohol to ik-pea: 
much more on the nature of the wine than was shown by Trjllat. 

When wine is exposed to air it absorbs the oxygen, which combines with Us various c!e 
meats, thus determining the rapid formation of aldehydes. It is sufficient for the wine t 
absorb oxygen by a few minutes’ aeration for the production of aldehydes to continue in tb 
absence of air ; if the temperature is raised, it becomes much more rapid. 

There is, in wine, some favourable cause, probably of a catalytic n ature, which is depen d 
on the actual constitution of the natural liquid. Wine may contain oxidising diastase* 
as the production of aldehydes continue after wine has been heater! to 8o\ a temperature whid 
destroys the diastases, there must certainly be a purely chemical catalytic action 
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•rue U. -ration of aldehyde nuy be facilitated by 3 principal catalytic agents : 1) Uamc 
atter, more or less combined with pota^um ; a) «noxida*e ; 3) the oxidase of Botrytis cirurea. 

i) Chemical action, — This seems to be the most Important action. In wine, tannic 
atter (colour and anotaunin in red wine and Cfraotannin alone in white wine) are always 
ore or less combined with potassium in spite of the organic adds of the wfne. This combine - 
mi acts as a c Italy He agent, and Its influence Is favoured by the particular constitution of the 
edium. quite independently of the presence of the oxidases. 

This fact was confirmed by experiments with alcohol in which gallotaunin and potassium 
4 beeQ dissolved in varying proportions. 

4) 10 % alcoholic solutions of pure galiotannln were mostly saturated with potassium and 
posed to the air. The amount of aldehyde formed at the end of 48 hours was proportional 
the amount of tannin in the solution, as is shown by the following table : 


Strength of the galloUnnin 
solution* per litre 

Aldehyde found p 

grammes 

gramme* 

1. 00 

0.0065 

2.50 

0.O250 

5-00 

0.0250 

to.oo 

0.0470 


I11 solutions in which there were 4 grammes of tannin per litre, the amount of potas- 
umw.is varied (exact saturation was obtained with 1.2 cc. of normal potash per too cc. of 
innic solution). The following result* were obtained : 


Volume of KOH 

Oxygen absorbed 

Aldehyde formed 

Oxygen 

added per litre 

prt litre 

per litre 

corresponding 
to the aldehyde 


t 25 cc. 

Traces 


ft CC. 

325 » 

0.030 gr 

7 6 cc. 

12 1 

325 * 

0.065 * 

16.7 * 

24 » 

470 » 

0.085 * 

::.o * 


:t Itt’iuencf of the oe^sydAst — Oen oxydase, discovered by M amts axd . is the oxidase 
(the grape : it is present in wine — as in the grape — in very small quantities. 

By heating wine to 85- C the oxidase is destroyed and the aldehydes arc formed less ra- 
i<lly than in n dural wines ; heat has an inhibitory action which is lessened after a certain 
me. varying with the nature of the wine, and its content in tannic matter (in white wines. 
Inch arc much poorer thin red wines in tannic nutter, the difference, in some eases, persists 
[most indefinitely). 

fhe influence of sulphur. ms add when added to natural wine is usually similar to that of 
uting. but more intense; but equilibrium maybe established after fairly prolonged aeration. 
5 * combining the two actions the formation of aldehydes may be considerably reduced. 

The production of aldehydes in oM wines is usually much less important than that In new 

mrs. 

3) iwiusnce of Botrytis etnerra — It seems that the oxidase of wines made from grapes 
* cd bv grey mould and other diseases caused by Bolryits etnertA may be a very active 
the forraaliun ° r aldehydes because of the very energetic oxidation phenomena to 
inch it gives rise and which bring about “ cosw bntns V 

hi blending wines pasteurisation has the same effect as iu normal wines, that is to say. it 
"! f CTS | h(! foT,uatlon of aldehydes without ever entirely preventing it In these wines, how- 
f -an phurous acid facilitates the formation of aldehydes by preventing r * emu". 



